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Abstract
Objectives
The objective of this thesis is to develop and test a new method, based on Time Trade-Off
(ITO), for the estimation of the monetary value of a QALY (MVQ) informed by public
preferences.
Methods
Two new questions are developed to estimate an MVQ which ask respondents to trade off
length of life to either increase their income, or avoid a decrease in their income. These
questions are initially tested through a Dutch online survey with 321 members of the Dutch
general public. The questions are further tested through a small scale pilot study, followed
by a UK based interview study with 100 members of the general public. In addition, two
further questions are also developed and tested in the UK study, which are more closely
aligned with the concepts of Willingness to Pay and Willingness to Accept.
Results
In the Dutch online survey there were a large number of respondents who were not
prepared to trade any time to increase their income (or avoid a decrease). Furthermore,
some respondents traded too much time, which led to negative MVQ estimates. The
prevalence of these responses reduced in the UK based interview study but they were still
problematic. Despite this, the questions did appear to be feasible for respondents to
complete and were sensitive to scale, particularly in the UK study.
Conclusion
The evidence tentatively suggests that at least some of the respondents stating an infinite
preference for length of life over income, were giving a true statement of preference. The
questions could potentially be improved by either decreasing the total value of what is
being given up, or by increasing the total value of what is being gained. This could
potentially be achieved by extending the time horizon in the exercise.
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Chapter One - Introduction
CHAPTER ONE
Introduction:
The methodology of economic evaluation and the cost effectiveness threshold
1.1lntroduction
Within the U.K. the role of health economics in health care allocation decisions has grown
rapidly since the creation of the National Institute for Health and Clinical Excellence (NICE,
2008), an independent health technology assessment organisation, in 1999. This
organisation provides guidance in three areas: the use of health technologies in the NHS,
clinical practice, and public health (www.nice.org.uk). Similar bodies provide guidance on
the use of health technologies in other countries, for example the Dutch Board of Insurers in
the Netherlands (CVZ, 2006). In order to provide guidance on the use of health technologies
the methods of technology assessment have grown ever more complex through ongoing
research and development.
Economic evaluation is the tool used by health economists to inform the allocation of scarce
resources. From a welfarist perspective Cost Benefit Analysis (CBA) is the theoretically ideal
approach, and it includes all relevant costs and benefits in monetary terms. Under this
approach if the benefits are greater than the costs the intervention should be provided.
However, partly due to ethical concerns surrounding attaching a monetary value to human
life (Mooney, 1980), Cost Effectiveness Analysis (CEA) has become the more widely used
method of economic evaluation in the health care sector. CEAtypically uses natural units of
measurement, such as cancers detected. However, in order to facilitate comparison
between treatments with different outcomes, a generic outcome measure was developed,
the Quality Adjusted Life Year (QALY; see 1.2.2).
While in CBA there is a clear decision rule, that if the benefits are greater than the costs the
intervention should be provided, in CEA there is no clear decision rule. CEAssimply produce
a cost per QALY value, and the decision maker must then decide how much to pay for one
QALY. Therefore, it has been argued that a Monetary Value of a QALY (MVQ), informed by
1
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general population preferences, would be useful to calculate the benefits in monetary terms
and interpret the results of a CEA within a welfare economic framework (Phelps and
Mushlin, 1991).
This chapter provides the background and context for the thesis. The following section
outlines the welfare theoretic roots of CBA, and the methods of attaching a monetary value
to health benefits in this method are discussed. Section 1.2.2 outlines the method of CEA
with the QALY as the benefit measure. Section 1.3 outlines and compares the methods for
eliciting a value for the quality adjustment in the QALY, since these methods form the basis
of an exploratory method developed later in the thesis. The debate surrounding appropriate
cost effectiveness thresholds is reviewed in section 1.4, since this is the key issue addressed
in this thesis. The objectives and structure of this thesis are then outlined in sections 1.5
and 1.6 respectively.
1.2 The methods of economic evaluation
The analysis of the allocation of scarce resources is the key objective of economics, and is
perhaps more important in health economics than any other discipline since any allocative
inefficiency is likely to reveal itself in the form of lost lives and/or reduced quality of life.
Therefore new interventions must be appraised in a rigorous manner. Furthermore, prior to
the establishment of NICE in 1997, allocation decisions were made at the local level and
decisions appeared to be made in a rather arbitrary fashion causing what was known as a
'post-code lottery' (Court, 1995). Therefore, decision makers (such as NICE in the UK, and
CVZ in the Netherlands) now require appraisals to be made in a transparent and systematic;
fashion. This is the role of economic evaluation. The two main methods of economic
evaluation are CBA and CEA.
1.2.1 Cost Benefit Analysis
The health care industry initially adopted (Klarman, 1967, 1974; Grosse, 1972) the same
approach as the rest of the public sector (Foster and Beasley, 1963): Cost Benefit Analysis
2
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(CBA;Mishan, 1971). This approach requires both the costs and benefits to be calculated in
monetary terms. CBAis considered theoretically superior to CEAas it allows the results to
be interpreted within a standard welfare economic framework (Mishan, 1988; Pauly, 1995).
The core of welfare economics (Broadway and Bruce, 1984; Johansson, 1991) is the Pareto
Criterion, which suggeststhat a policy change is socially desirable if everyone is made better
off (weak criterion), or at least some are made better off while no one is made worse off
(strong criterion). The problem with these criteria is that it cannot inform a policy change
that makes some better off and others worse off, and hence is useless in most real world
situations. To overcome this shortfall the compensation principle was suggested by Hicks
(1939) and Kaldor (1939). Imagine a project that delivers gains for some individuals and
losses for others, and also assume that income can be costlessly redistributed across
individuals. The Kaldor criterion states that a project is desirable if, with the project, it is
hypothetically possible to redistribute income so that everyone becomes better off than
without the project. In other words, gainers should be able to compensate losers, although
actual compensation is not required by the compensation criteria. This criterion requires
the measurement of compensating variation, defined as 'that sum of money received which,
following a welfare change, leaves him at his original level of welfare' (Mishan, 1977).
The Hicks criterion states that the losers should not hypothetically be able to bribe the
gainers to prevent the project from going ahead. This criterion requires the measurement
of equivalent variation, defined as lithe sum received by or from an individual which (if he is
denied the change in question) leaves him as well off as if he had the welfare change'
(Mishan, 1977). Both compensating and equivalent variation are measures of consumer
surplus, the appropriate measure depends on whether a programme is being introduced or
removed and whether an individual is a gainer or a loser from that project, as will be
discussedbelow in the context of contingent valuation (CV).
The main difficulty in CBAis in attaching a monetary value to human life. There are three
ways of doing this: human capital, revealed preferences and stated preferences. Under the
human capital approach (Weisbrod, 1961) the value of the programme is assessedin terms
of the present value of future earnings (discussed further in Chapter 2). The revealed
preference approach observes individuals' real life wage-risk trade-off to infer a value of life
3
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(Marin and Psacharopoulos, 1982). Finally, stated preference studies (most commonly
contingent valuation, CV)ask members of the general public their Willingness to Pay (WTP)
for a given treatment or the alleviation of a health condition, or their Willingness to Accept
(WTA) to forgo a given treatment (see Olsen and Donaldson, 1998). A compensating
variation approach to valuing a project seeksto elicit money transfers that return individuals
to their original level of utility following the change in question. In this approach, if a
project is being introduced the WTPof a gainer for that project to go ahead produces their
compensating variation for that gain i.e. the loss of money that returns them to their
original level of utility. The WTA of a loser, if the project proceeds, produces their
compensating variation for that loss Le. the monetary gain that returns them to their
original level of utility. If the WTPof the gainers is greater than the WTA of the losers then
the project should proceed.
Alternatively, the project in question could be valued through equivalent variation, which
seeksto elicit money transfers that move individuals from their original level of utility to the
new level of utility if the project were to go ahead. In this approach losers are asked their
WTPto avoid the change happening and move them to the level of utility they would have
achieved had the changegone ahead. Gainers are asked their WTA to forgo the change and
move them to the level of utility they would have achieved had the change gone ahead. In
this approach if the WTA of the gainers is greater than the WTP of the losers the project
should proceed. If a program is to be removed the appropriate questions to elicit
compensating and equivalent variation for gainers and losers changes (see O'Brien and
Gafni, 1996). In theory, when income effects are small, the values elicited through WTPand
WTA should be equivalent (Willig, 1976). However, empirical evidence has shown that WTA
values often exceed WTP values (Fernandez et al. 2010, see section 3.2.2.5 for further
details).
As well as the distinction between WTP and WTA, and whether to use compensating or
equivalent variation, there are a number of other design considerations in CVstudies. There
are a number of possible elicitation formats:
4
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• Open Ended - individuals are asked to provide the maximum amount they are willing to
pay. This value is both unbounded and unprompted (e.g. Johannesson and Jonsson 1991).
• Payment Card - Subjects choose a value from a predetermined and ordered list. All
subjects choose from the same list (e.g. Mitchell and Carson 1984). This format is also
known as Payment Scale.
• Random Card Sorting - A recent alternative to the payment card approach (Carthy et al.
1999; Chilton et 0/.2004; Smith 2006). This method presents individual amounts on
separate cards. The cards are then shuffled in the presence of respondents and cards are
drawn one at a time in a random order. As each card is presented respondents are asked to
sort them into one of three categories: amounts they are sure they would pay, amounts
they are sure they would not pay, and amounts they are unsure about.
• Discrete Choice - each subject is offered an accept/reject choice at a single,
predetermined offer value. Different subjects will receive different offers (Bishop and
Heberlein, 1979). A further development of the discrete choice method is the "double
bounded" approach which asks respondents a second accept/reject choice (Hanemann,
1985; Carson, Hanemann and Mitchell, 1986). Depending on the response to the first
question, the second value presented will be either higher or lower.
• Bidding Game - the investigator suggests WTP values that the subject either accepts or
rejects and continues to make higher or lower offers depending on whether the subject
accepts or rejects the previous offer (e.g. O'Brien and Viramontes 1994).
The relative strengths and weaknesses of these approaches are reviewed in Chapter 3. The
second key aspect of study design is the payment vehicle. The payment vehicle refers to the
way in which the hypothetical WTP payment is to be made. The most common payment
vehicles used include direct out of pocket expenditure, taxation, private insurance
premiums and voluntary donations. The payment vehicle adopted must be appropriate for
the jurisdiction in which the questions are being asked to make the contingent market as
realistic as possible, and avoid potential bias. More details of the effect of the payment
vehicle on results can also be found in Chapter 3.
The key advantage of CBA is that as both costs and benefits are measured in monetary
terms there is a clear decision rule: if the benefits are greater than the costs the program
5
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should be implemented. This is because wealth could potentially be redistributed so that at
least one person is better off without anyone being worse off. A further benefit of CBA is
that the results from a health care CBA can be compared with any other area of government
spending such as road safety or pollution prevention. If the results are displayed in Net
Benefit terms (Benefits minus Costs) easy comparison can be made across programmes and
sectors.
1.2.2 Cost Effectiveness Analysis
Many decision makers and medical practitioners were uncomfortable attaching a monetary
value to human life in the way required by CBA (Weinstein and Fineberg, 1980; Mooney,
1992). This led to a movement away from CBA in favour of CEA. Within CEA benefits were
traditionally measured in uni-dimensional natural units. For example Sculpher and Buxton
(1993) compared treatments for asthma in terms of cost per episode-free day. The problem
with this approach is that the cost-effectiveness of this treatment can only be compared
with other treatments that prevent asthma episodes. Therefore, a specific form of CEAwas
developed using a multi-dimensional benefit measure: the Quality Adjusted Life Year (QALY;
see Weinstein and Stason, 1977). Note, this is sometimes referred to as Cost Utility Analysis
(Sinclair et al. 1981), but the terminology CEA is used throughout this thesis. QALYs are
calculated by multiplying the duration in any given health state by the corresponding values
for the health-related quality of life in each period. These values are anchored at 1 for 'full
health' and 0 for 'being dead or equivalent': values less than zero represent states
considered to be worse than dead. The results of a CEA are presented in relation to the
next best alternative as an incremental cost-effectiveness ratio (ICER; Black, 1990) which
looks as follows:
(Cost of new treatment - Cost of Existing Treatment) I (Benefit of new treatment - Benefit ~f
existing treatment)
In future will simply be referred to as the CIE ratio. The task of decision makers is then to
decide how much they are prepared to pay for a gain of one QALY. While CBA addresses
6
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allocative efficiency (Le. what is worth doing), CEA (with the QALY measure) addresses
technical efficiency Le. what is the most cost-effective way of providing a given output (Le. a
QALV). Therefore, in order to decide whether an intervention is worth doing, CEA with
QALYs is not enough; one needs a threshold to come from elsewhere
If a WTP per QALY value were elicited from members of the general public the benefits in a
CEA could be monetised and the results could be interpreted in a standard welfare
economic framework as in a CBA (see 1.4 for more details).
The ways in which the quality adjustment in the QALY can be derived will now be outlined.
1.3 Eliciting a value for the Quality Adjustment in the QALY
There are three main methods for eliciting preferences to yield a value for the quality
adjustment in the QALY (Torrance, 1986): Visual Analogue Scale (VAS), Standard Gamble (SG)
and Time Trade-Off (nO). VAS is the simplest of the three approaches and uses a scale like
a thermometer ranging from "best imaginable health" (100) to "worst imaginable health"
(0). Respondents are asked to rate a given health state by placing it on the scale relative to
these two points. In order to scale between 0 and 1, where 0 is dead and 1 is full health,
respondents are also asked to position "immediate death" on the scale. The given health
state (i) would then receive a VAS score of (x-d)/(100-d), where x is the scale placement of
the health state and d is the position of immediate death on the scale. Note, a respondent
can have a value <0 if they consider the state to be worse than dead.
Under the SG approach individuals are presented with two alternatives, the first being a
certain state and the second being a gamble. For chronic states (Le. followed by death)
preferred to being dead the first option is to live in chronic state i for time t with certainty,
and the second option is a gamble which offers full health for time t with probability p or
immediate death with probability (l-p). In both alternatives, duration t is followed by death.
The value p is varied until the subject is indifferent between the two alternatives and then
the preference value for state i is simply given by p. For chronic states considered worse
than being dead the first option is to die immediately (with certainty), and the second
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option is a gamble which offers full health for time t with probability p or chronic state i
(worse than being dead) for time t with probability (l-p). Onceagain the value of p is varied
until the subject is indifferent between the two alternatives and the preference value for
state i is then given by -p/(l-p).
While the VAS is simple and cheap to administer it entails no sense of sacrifice. The SGis
considered by many Health Economists (though not all) to be the benchmark for measuring
cardinal health state utilities. It originates from the axioms of expected utility as set out by
von Neumann and Morgenstern (1944) and as such has a strong grounding in risk and
uncertainty. However, the approach is often considered too complex for respondents to
give meaningful responses, and has been found to be internally inconsistent (i.e.
respondents gave inconsistent responses when completing a one-stage gamble and a two
stage gamble, see Bleichrodt, 2001). The focus of this thesis is on the no method, which
was developed by Torrance et al. (1972) to avoid the use of probabilities. The method
consists of a trade off between length and quality of life. Participants in no exercises are
presented with a choice between two scenarios. In the caseof ano valuation for a chronic
state better than dead one of these scenarios consists of living for a given fixed period of
time (tj) (e.g. 10 years) in the health state to be valued, followed by death. The other
scenario (the 'trading scenario') consists of a shorter period of time (tk) in full health,
followed by death. The value of tk is varied in the trading scenario until a point of
indifference between the two scenarios is found and then (assuming zero temporal
discounting) the utility value for that health state is given by the value ttJtj. For a review of
the treatment of states worse than dead inno exercisesseeTilling et al. (2010).
Studies have attempted to directly compare the three different methods. Torrance (1976)
found that the no method was the easiest to complete and had the highest test-retest
reliability (some respondents were re-interviewed at a later date). Dolan et al. (1996a)
compared SG and no and found that no performed better on completion rates, test-
retest reliability and logical consistency (these terms are outlined further in Chapter 3).
Bleichrodt and Johannesson(1997) compare the three methods against direct ranking using
Spearman's rank correlation coefficient. The coefficient was highest for no suggesting that
if one considers direct ranking to be a good benchmark, no is perhaps the preferable
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method. The feasibility, reliability and validity of the no method, in comparison with the
CVmethod is outlined in Chapter 3.
1.4 The Cost Effectiveness Threshold
The problem with CEA(with the QALYasthe benefit measure) relative to CBAis that there is
no clear decision rule. The analysis produces a cost per QALYfigure but the decision maker
is then left to decide how much they are willing to pay for one QALY. Three broad
approaches have been proposed for determining the cost-effectiveness threshold: (i) it
should be inferred from previous decisions; (ii) it should be set so as to exhaust an
exogenously determined budget and maximise the objective function (e.g. health); and (iii)
it should be set so as to determine the optimal health care budget (Culyer et al. 2007).
Inferring the threshold from previous decisions may be problematic as the threshold might
change over time and, as acknowledged in the NICEguidelines, previous decisions may have
taken into account 'other considerations' (e.g. the population receiving the technology)
which are not relevant for the decision under consideration (NICE,2008).
In the UK, the only agency that explicitly attempts to use a threshold of any kind is NICE.
The threshold is designed to reflect the opportunity cost i.e. to help the NHSmaximise
health given its exogenously determined budget. The government allocates the health care
budget and NICEusesa threshold range to help inform its decisions, whereby interventions
below £20,000 per QALYare usually funded and those above this also need to be justified in
terms of the degree of uncertainty surrounding the estimate, the particular features of the
condition and population using the technology, the innovative nature of the technology, and
when appropriate, the wider societal costs and benefits (Rawlins and Culyer, 2004).
Typically interventions with a cost per QALY greater than £30,000 will not be funded.
Theoretically this shadow price would be calculated by estimating a cost per QALYfigure for
all interventions provided by the NHS. These treatments would be listed from most cost-
effective to least cost-effective and one could work down the list until the budget was
exhausted, hence identifying the threshold. However, in reality there is no information on
the cost per QALYvalue for many interventions provided by the NHS,making the implicit
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threshold adopted by NICEseem rather arbitrary. Furthermore, when a treatment falls
under this threshold and is approved for implementation NICEgives no instructions to
Primary CareTrusts regarding which treatment they should ceaseto provide in order to free
up funds for the new treatment. This means the current system has failed to completely
eliminate the 'post-code lottery' mentioned earlier. NICEhas acknowledged this weakness
and commissioned research to look at local disinvestment decisions (Appleby et al. 2009),
but imperfect information makes it difficult to draw conclusions regarding the consistency
of NICEinvestment decisions, and local PCTdisinvestment decisions.
As outlined by Culyer et al. (2007), NICEis neither a 'threshold maker' or a 'threshold taker'.
In order for NICEto be a 'threshold maker' it would have to have power over the NHS
budget, which is beyond its remit. In order for NICE to be a 'threshold taker' the
government would have to impose a fixed threshold, and the NHSbudget would need to be
flexible to accommodate it. Therefore, NICE is essentially a 'threshold searcher'. NICE
operates a number of search strategies to allocate the exogenously fixed NHS budget
(McCabeet al. 2008). In collaboration with the Department of Health, it engages in horizon
scanning to explore technologies that probably lie in the zone of substitution. NICEalso
relies upon a broad consultation process with all stakeholders to identify technologies for
investment. The 'threshold searcher' model ignores the argument put forward by Birch and
Gafni (2002) that resource allocation decisions should not only consider ICERsin isolation,
but should also consider budget impact. Even if the budget impact of a new intervention is
neutral, if a new intervention replaces an existing less cost-effective treatment,this would
suggest that the threshold for future treatments will be lower. If the new intervention is
more costly than the one it replaces, this will require more disinvestment, and hence more
efficient current technologies will have to be replaced (than if the budget impact were
neutral). Therefore, if the NHSbudget is fixed, then the cost-effectiveness threshold for an
intervention with a large budgetary impact should be lower than for an intervention with a
small impact. This means that in order for NICEto efficiently allocate the budget allowance
for dynamic interactions must be made. Relative rates of growth of the budget and the
productivity of health care must also be considered.
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As pointed out by Donaldson et al. (2011) the current NICEthreshold was based on best
guessesof experts at the inception of the organisation, and has been subject to criticism
since the UKHealth of Commons Select Committee review of NICEin 2001-2002 (House of
Commons Health Committee, 2002). Pressure has been placed on NICE to raise the
threshold, such as in the case of life extending cancer drugs for patients in the terminal
phase of cancer (Lakhani, 2008; Richards, 2008). Ultimately, this pressure lead to the
relaxation of the threshold for technologies that could extend life by at least 3 months in
patients with a life expectancy of less than 24 months (NICE,2009). There has also been
pressure placed on NICEto lower the threshold based on fiscal pressures faced by Primary
CareTrusts who feel NICEguidance is not affordable (West, 2009).
The alternative to the shadow price approach is to determine a threshold externally, such as
by eliciting a WTPper QALYvalue from members of the general public. It has been argued
that if there were a known cost-effectiveness threshold the QALY benefits could be
translated into monetary terms and directly compared with the costs (Pehlps and Mushlin,
1991). Hence, the results of past and future CEAscould be interpreted in a manner
consistent with welfare economic theory (Johannesson, 1995; although this relies on a
number of assumptions which may not hold, see section 2.3.6). Such an approach would
clearly have implications for the budget. For example, if the value elicited from the public
was higher than the current NICEthreshold the budget would have to increase in order for
this figure to be applied. This would have inter-sectoral, and hence political, implications.
Current budget allocation decisions, made by parliament, are based on broad assessments
of the marginal value of activity of a wide variety of public programmes compared to the
rest of the economy. In other words, expenditure in one sector is considered in relation to
the opportunity costs in another sector. Whether methods for eliciting an MVQ would fully
incorporate such, often political, considerations is dubious. Therefore, empirical evidence
from studies attempting to estimate an MVQ is more likely to be used to give an indication
to parliament as to whether the current NICEthreshold approximates public opinion, rather
than being rigorously applied as a lone size fits all' threshold.
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1.4.1 Estimating an MVQ
Attempts have been made to estimate an MVQ in a number of ways. Estimates have been
derived from the existing value of a prevented fatality (VPF)figure used in the assessmentof
road safety interventions (Mason et al. 2009). Estimates have also been derived through
use of CV to elicit the WTP for quality of life improving, life extending and lifesaving
treatments (Mason et al. 2008). The method of deriving a VPFand how this can be used to
elicit an MVQ are reviewed in the following chapter. The studies applying CV directly are
also reviewed in the following chapter. Given concerns over the CV method, and large
variability in existing MVQ estimates, this thesis explores a new method based on ITO (see
Chapters4-6).
In summary, CEA,with the QALYas the benefit measure, is now the preferred method of
economic evaluation in health care, and is now recommended by bodies such as NICE.
However, this approach lacks a clear decision rule, leading decision making bodies to apply
seemingly arbitrary thresholds. This has sparked research seeking to derive an MVQ. Aswill
be shown in the next chapter these studies have encountered problems and struggled to
produce consistent results. In this context, the following sections outline the aims and
structure of the thesis.
1.5 Objectives of the thesis
The aim of the thesis is examine a new method to derive an MVQ. Specifically the
objectives of this thesis are as follows:
1. Develop a new method for the derivation of an MVQ, based on ITO.
2. Test and refine this method to determine whether its use is feasible and valid to
consider how it compares to Contingent Valuation.
3. Highlight areasof future research that can develop and test this method further.
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1.6 Structure of the thesis
The current chapter has outlined the methods of economic evaluation in health care and
introduced the issues that will be addressed in this thesis. The following chapter reviews
how the Value of a Statistical Life (VOSL) has been estimated in the public sector, the
strengths and weakness of the methods that have been applied, the results that have been
produced and how these have been applied in practice. This is particularly relevant as one
approach to deriving an MVQ is to base it on the existing VOSL. The alternative is to use CV,
and studies using both methods are reviewed in the next chapter. This will highlight
difficulties that have been encountered in existing studies and the range of results that have
been produced.
The thesis proposes a new method for estimating an MVQ based on ITO, so Chapter 3
compares CV and ITO in terms of their feasibility, reliability and validity to consider whether
ITO presents itself as a viable alternative for the estimation of an MVQ. This chapter will
also identify criteria against which the exploratory method in subsequent chapters can be
assessed. Chapter 4 tests two new ITO based questions that ask respondents to trade off
length of life for income. This is done through a Dutch online survey. Chapter 5 presents a
small scale pilot study used to inform further refinement of the questions for use in a UK
based interview study. The main UK study is conducted with 100 members of the general
public and the results are presented in Chapter 6. Chapter 7 draws conclusions from the
research, highlights contributions to knowledge in the area and identifies weaknesses and
areas for further research.
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Chapter 2
Estimating the value of life to inform policy decisions
2.1lntroduction
In order to make public sector decisions on risk reducing measures, such as road safety, that
align with public preferences it is necessary to estimate the value of life. Furthermore, in
health economics interest is growing in whether current QAl Y thresholds reflect public
preferences. The aim of this chapter is to review the ways in which the value of life has
been estimated, and how these estimates have been used to inform policy. In public sector
economics this has typically consisted of estimating the value of a statistical life (VOSl)
through either stated or revealed preferences. In health economics the monetary value of a
QAl Y (MVQ) has typically been estimated either by inferring the value of a life year from the
public sector VOSl estimates, or by directly eliciting individual WTP for either quality of life
improving, life extending or life saving treatments through the contingent valuation method.
2.2 Value of a Statistical Life
2.2.1 Definition of the Value of a Statistical Ufe (VOSLl
Essentially the VOSl (sometimes referred to as the value of a prevented fatality, VPF) can be
defined as the aggregate WTP (or WTA) across a large group of individuals (ideally those
individuals that will be affected by a given public sector intervention) for small reductions in
their risk of death which, taken over the whole group, can be expected to prevent one
premature death during a forthcoming period. The VOSl is not the 'value of life' in the
sense of a sum that any given individual would accept in compensation for the certainty of
his or her own death. The VOSl can be considered equivalent to the marginal rate of
substitution between wealth and the risk of death. Consider a numerical example: if an
individual is willing to pay £100 for a 1/10,000 decrease in his risk of death during the year,
his VOSl is £100 divided by the risk of death, so £100 million. The VOSl concept is
illustrated in Figure 2.1.
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Figure 2.1- The trade-off between wealth and survival probability (Cropper et al. 2011)
Wealth
1
In figure 2.1 wealth is plotted on the vertical axis and the probability (p) of surviving a given
period is plotted on the horizontal axis. The curved line represents an individual's
indifference curve. For each change in survival probability (~P), individual WTP or WTA
compensation is measured by the vertical distance between the two points on the
indifference curve. The VOSL can be calculated as the individual's WTP or WTA divided by
~P. Note that figure 2.1 assumes that WTP=WTA. In reality whether this holds will depend
on the slope of the individuals indifference curve (Le. the marginal rate of substitution
between wealth and income), and their response to gains and losses in light of prospect
theory (Kahnemann and Tversky, 1979). The issues of WTP vs WTA is addressed elsewhere
in the thesis (see 2.2.4.3). Also note that as the reduction in the risk of death (~P) becomes
smaller the VOSL estimate can become increasingly sensitive.
WfA (far risk
increase)
Intuitively, one would expect an individual's WTP (or WTA) to increase as the level of risk
reduction increases. For small risk changes this relationship should be nearly proportional,
but as the level of risk increases the budget constraint will distort this relationship (although
the budget constraint should not influence WTA responses). Furthermore, this relationship
may be influenced by other factors such as the slope of the indifference curve, income,
wealth, age, life expectancy, and current and potential future mortality risk and health
o 5l11Vival probability ( = 1 - risk)
15
Chapter Two - Estimating the Value of Life to inform policy decisions
status (Cropper, 2011). Factors influencing the VOSLand the problems this creates will be
discussed later in this chapter.
As pointed out by Cameron (2010), the terminology 'value of a statistical life' has sparked
outrage in American society. Most recently indignation was sparked by a press article
published on io" July, 2008 entitled "an American life worth less today". This article
described a decision by the USEnvironmental Protection Agency (EPA) to revise downwards
its estimate of the VOSLfrom $7.8 million to $6.9 million (see Viscusi, 2009 for a detailed
description and history of the EPAsVOSL numbers). Indignant responses to this article
included comments from a senator, a front page article in the Washington Post, letters to
editors of newspapers, comments on news media websites, and even features in television
news satire (as quoted in Cameron, 2010). Previously there had been outrage when it was
revealed that the EPAhad explored the idea of using a VOSL estimate for seniors that was
1/3 lower than for other adults. In response to this public outcry Cameron (2010) argues
that the VOSLshould be rebranded "Willingness to Swap for a Microrisk reduction".
However, this terminology has yet to catch on and is unlikely to improve the public's
understanding of the concept.
2.2.2 How is the veSL measured?
2.2.2.1 Traditional Productivity Approaches
One way of measuring the value of a lost life is through the value of lost productivity to
society through either the human capital or friction cost methods. Under the human capital
approach (Weisbrod, 1961; Rice and Cooper, 1967) lost production (often related to paid
work) as a result of morbidity or mortality is valued by measuring time lost from work and
multiplying this with the gross wage of the involved individual. Economic theory suggests
that under certain conditions for labour market equilibrium, at the margin, gross wages
equal the productive value of individuals, so that this multiplication should yield a good
estimate of the value of lost production. The relevant period of time over which costs (or
savings) are measured is, unless restricted by the time horizon of the analysis, the total
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period of time in which a person is (un)able to be productive compared to the alternative
scenario.
Under the friction cost method (Koopmanschap and van Ineveld 1992; Koopmanschap and
Rutten 1993; Koopmanschap et al. 1995) the period in which productivity costs occur is
limited to the time it takes to replace a worker. The method argues that, from a societal
point of view, there are no production losses in the long run, since the production loss in the
ill, disabled or deceased worker is cancelled out by a production gain in the new, formerly
unemployed, worker. Estimates of the value of productivity change according to the friction
cost method to include some additional costs such as the resource cost associated with
recruiting and training replacement workers (e.g. advertising the job vacancy).
While these methods are useful for valuing lost productivity, this forms only a component of
the VOSL. The approach suffers from a number of serious drawbacks as a measure of the
VOSL (Berger et al. 2001):
- It violates basic economic fundamentals regarding individual sovereignty, measuring not
how much the individual values time, but rather how others value their time.
- It raises equity considerations surrounding the value given to those not in work such as
disabled, unemployed, retired etc.
- Perhaps most crucially it does not capture all other reasons for living other than to work
e.g. utility from consumption and leisure.
This approach now receives little attention in the literature and will not be considered any
further in this thesis.
2.2.2.2 Revealed Preference Approaches
To recap, suppose that an economic agent is willing to accept the consequences of an action
that involves an increase in wealth of at least {)'W in return for an increase in the probability
of a fatality of {)'P. The V*={)'W/{)'P is an acceptable trade-off to that agent, and it is the VOSL
for the fatality described by the particular fatality risk. The revealed preference approach
observes real-world risk taking behaviour to estimate the value of V*.
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Preferences can be revealed through either the hedonic wage method, or the hedonic price
method.
The hedonic wage method
The hedonic wage method attempts to quantify compensating wage differentials for on the
job risk-exposure in labour markets. The firm's demand for labour decreases with the total
cost of employing a worker. The cost of a worker includes not only the wage, but also
factors such as training, benefits, and most importantly for the hedonic wage methodology,
the cost of providing a safe working environment. Since worker costs increase as the level
of safety is improved, firms must pay workers less for a given level of profit following an
improvement in safety. Consider the analysis, based on Viscusi and Aldy (2003), presented
in figure 2.2. The wage rate if plotted on the vertical axis and occupational risk level is
plotted on the horizontal axis. Curves OCl and OC2represent wage-risk offer curves
(isoprofit curves), with wage as an increasing function of risk, for firm 1 and firm 2
respectively. For any given level of risk workers prefer the wage-risk combination from the
offer curve with the highest wage level. The outer envelope of these market offer curves is
market opportunities locus w(p). The expected utility curves EUl and EU2show the workers'
preferences over risk and wages. The tangency between curve EUl and firm l's offer curve
OCl represents worker l's optimal risk choice. Likewise, worker 2 maximises expected
utility at the tangency between EU2and OC2. All that are available using real market data
are the points of tangency. Hedonic wage models trace at the locus of points of tangency
(i.e. curve w(p)) across the labour market.
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Figure 2.2 - Market Process for determining compensating differentials (Viscusi and Aldy,
2003)
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It should be noted that estimates of the wage-risk trade off curve [w(p)] do not imply how a
particular worker must be compensated for a change in his risk level. Referring to figure 2.2
it is clear that if worker 1was faced with an increase in the risk level he would not move
along curve w(p} but instead along their expected utility curve EU1.
In order to disentangle the wage-risk trade off from other factors that affect wages
regression analysis is used. Typically the wage equation takes the following form (Viscusi
and Aldy, 2003):
(eq.2.1)
Where wf is worker i's wage rate, a is a constant term, H is a vector of personal
characteristic variables for worker i, X is vector of job characteristic variables for worker i, 'Pt
is the fatality risk associated with worker i's job, qt is the non-fatal injury risk associated with
worker i's job, WCj is the workers' compensation benefits payable for a job injury suffered
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by worker i, and ci is the random error reflecting unmeasured factors influencing worker i's
wage rate. The terms a, Pvlla, /la, rl1'hand Y3represent parameters estimates through
regression analysis.
The hedonic price method
The hedonic price methodology, also known as consumer market studies, are another form
of revealed preferences that examine the observable trade-offs people make between risk
and wealth in their everyday consumption decisions (Dionne and Lanoie, 2004). For
example, Dardis (1980) uses data on the purchase price of smoke detectors and their
effectiveness in reducing the probability of death and injury to estimate the value of
statistical life. Atkinson and Halvorsen (1990), as well as Dreyfus and Viscusi (1995), provide
estimates based on the price of different safety features on cars and the associated
reduction in risk. For more examples, see Dionne and Lanoie (2004) who present a list of 15
consumer market studies performed between 1973 and 1995. Unlike wage-risk studies,
consumer market studies have not been repeated many times by different authors, which
means that one cannot be as confident in the results produced. Consumer market studies
are typically subject to many of the problems encountered in wage-risk studies such as
identification of appropriate data, appropriate equation specification and possible omitted
variable bias.
2.2.2.3 Stated Preference Approaches
Stated preference studies, which survey respondents about how they would act in
hypothetical Situations, have become increasingly common. The researcher can specify the
level of risk and the scenario can be tailored to specific environmental risks and causes of
death. Stated Preference studies take the form of either contingent valuation or choice
experiments. Choice experiments consist of either Conjoint Analysis or Discrete Choice
Experiments.
Contingent Valuation (CV)
CV studies present respondents (usually members of the public) with hypothetical scenarios
about the good (or intervention if in a health care study) under evaluation. They are asked
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to imagine a contingent market (hence the name contingent valuation) for the good exists
and to state the maximum amount of money they would be willing to pay (WTP) to achieve
the specified certain outcome. (Alternatively they may be asked the minimum they would
be willing to accept, WTA, to go without the programme). Theoretically, contingent
valuation method differs from wage-risk studies. Referring back to figure 2.2, while wage-
risk studies estimate the wage-risk curve [w(p)], contingent valuation studies a movement
along an individual's expected utility curve i.e. how much money would they give up (or
accept) in order to maintain their initial level of utility. In other words, revealed preference
studies typically examine wage-risk differences between individuals, while CV methods
study preferences over risk and income within an individual.
Conjoint Analysis
The survey method of data collection and analysis known as Conjoint Analysis (CA) was
developed in mathematical psychology and has a strong theoretical basis (Luce and Tukey,
1964). The method is based on the premises that any good or service can be described by
its characteristics (or attributes) and the extent to which an individual values a good or
service depends on the levels of these characteristics. Essentially two profiles are presented
to the respondent, which typically contain the same characteristics but different levels of
these characteristics. Respondents use ranking, rating or discrete choice exercises to
represent their preferences for these profiles which then allows the estimation of their
respective utility functions. Due to its grounding in random utility theory economists tend
to prefer the methodology of Discrete Choice Experiments (DCEs) rather than the ranking
and rating methodologies of the conjoint analysis method. If monetary cost is included as
an attribute then the ratio of any given attribute to cost shows how much money the
individual is willing to pay for a unit change in that attribute (Ryan and Gerard, 2003).
The DCEapproach has many of the advantages of CV, including its ability to capture non-
health characteristics. One major advantage of DCEsis that whilst CV tells us about the
valuation of the whole 'bundle' of characteristics, DCEshelp us understand the relative
valuations of, or the trade-offs between, various attributes. It is therefore perhaps
unsurprising that the use of DCEshas become more popular in the health care field.
Examples include examination of individual's preferences for service provision (Scott et al.
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2003) and for treatment characteristics associated with therapies for osteo-arthritis and
prostate cancer (Ratcliffe et al. 2004; Sculpher et al. 2004). A review of the DCEliterature is
provided in Ryan and Gerard (2003).
2.2.3 Review of VOSL estimates
2.2.3.1 Search Strategy
As mentioned in the introduction two reviews are conducted, the first considering the
estimation of the VOSL and associated theoretical and methodological issues associated
with this, and the second considering the estimation of an MVQ. Articles for these two
reviews are identified from one initial database search, and further articles are identified
through appropriate citation searching and pearl growing.
A review of reviews was chosen as the most appropriate search strategy to capture the
necessary methodological and policy debates. This offered an efficient way of capturing the
extensive literature in this area.
Three databases were searched: Medline via OvidSP (1948 to week 02/03/2011) using a
keyword search of English language review articles; SSCIvia Wok (1956 to 19/03/2011)
using a topic search of review articles; Econlit via OvidSP (1969 to Feb 2011) using a
keyword search (not possible to filter by reviews). These databases were chosen to ensure
broad coverage of a range of literatures. The variation in years was determined by the
longest period of coverage available in each given database. The following search terms
were used:
(QALY OR Life Year ORYear of Life OR Statistical Life) AND (Willingness to Pay ORWTP OR
Willingness to Accept ORWTA OR Contingent Valuation OR CV OR Monetary OR Value OR
Stated Preference OR Revealed Preference)
This gave a total of 552 results. Titles and abstracts were initially screened to identify
articles that were relevant either to the estimation of a VOSL or an MVQ. This process lead
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to the exclusion of 454 articles which left 98 remaining. For this particular review, focusing
on VOSLestimates, the inclusion criteria was any article that reviewed studies directly
estimating a VOSL. Primary research estimating a VOSLwas therefore excluded, as were
theoretical discussions without any review of VOSLestimates. The full texts of the
remaining 98 articles were viewed to apply this criteria and nine articles met the criteria:
Miller (2000), Bowland and Beghin, (2001), Mrozek and Taylor (2002); De Blaeij et al. (2003);
Viscusi and Aldy (2003); Blomqvist (2004); Dionne and Lanoie (2004); Kochi et al. (2006);
Bellavance et al. (2009). Two further review were identified, Miller (1990) and Viscusi
(1993), butthese were not included as they have since been updated by the reviews of
Miller (2000) and Viscusi and Aldy (2003) which are included.
Viscusi and Aldy (2003) provide a very thorough review of wage-risk studies and highlight
numerous issues in the estimation of a value of a statistical life. Through a prospective pearl
growing approach a further, more recent review was identified, Cropper (2011). This paper
provides an excellent review of both stated and revealed preference studies and the
empirical estimates they generate. From this article two further reviews were identified:
Lindhjem et al. (2010) and Dekker et al. (2011). These reviews had not appeared in the
initial search because Lindholm et al. (2010) is a report of the Working Party on National
Environmental Policies for the OECD, and the review by Dekker et al. (2011) was not
published at the time of the search (cited as 'forthcoming' by Cropper et al. 2011).
2.2.3.2 Summary of VOSL estimates
The aim of this section is to outline the range of estimates presented in the review articles
identified and the sources of variance that they encounter. The following section will cover
specific issues relating to the different methods that the reviews discuss.
Table 2.1 summarises the results of the reviews. The reviews typically employ a meta-
analysis approach. Meta-analysis is commonly applied in the health and medical sciences
literatures (see Mann, 1994) and involves pooling raw data from a variety of clinical studies
to evaluate the relationships between a health outcome of interest and key variables
assumed to affect that outcome (Mrozek and Taylor, 2002). A primary benefit of these
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applications is the increased evidentiary weight of the larger dataset, which incorporates a
larger design space than anyone study could provide. Regression analysis is employed to
control for differences between the studies included to predict a more accurate VOSL
estimate than can be achieved by simply observing the results of previous studies. This
approach also allows the researcher to study the relative importance of various
determinants of variance in the estimates. For example, by including union membership in
the regression analysis as an explanatoryvariable the researcher can study how this affects
VOSLestimates (in hedonic wage studies). Some of the studies do take a more statistically
simplistic approach to the synthesis of VOSL estimates. Dionne and Lanoie (2004) and
Blomqvist (2004) simple take means and medians of the values they identify.
Viscusi and Aldy (2003) and de Blaeij et al. (2003) differ slightly from the other reviews as
they do not use statistical analysis to estimate a VOSL figure, they only use meta-analysis to
consider determinants of variance (focusing on age and income, addressed in the next
section). Therefore, the values presented in the Table 2.1 for these two studies represent
the range of estimates (or median) produced by the studies included, rather than a value
predicted from statistical analysis. Dekker et 01 (2011) also do not estimate a single VOSL
figure, but instead consider the effect of risk size and context on VOSL estimates from
contingent valuation studies. The key finding is that respondents are WTP more for risk
reductions in the context of air pollution than they are in the context of road safety.
Some of the reviews use VOSl estimates from one country (or multiple countries) to
produce a VOSl estimate in another country (e.g. Bowland and Beghin, 2001). They do this
by including key differences between the countries as variables in the regression analysis
(e.g. GPO per capita). Other reviews include studies from multiple countries and produce
only one VOSLfigure, or present results for national sub-samples.
Further studying Table 2.1, the reviews cover similar time periods and there is clearly some
overlap between them. Of the reviews that considered multiple methods, Miller (2000)
found that the CV and hedonic wage methods yielded similar results, but both of these
methods produced higher results than the hedonic price method. They state that-the
identification of appropriate wage and risk data is a key issue in hedonic wage studies, while
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hedonic price studies must interpret behaviour based on perceived risk levels rather than
actual risk levels. De Blaeij et al. (2003) find that CV studies produce higher estimates than
revealed preference studies. The only explanation offered is the hypothetical nature of
stated preference studies, but no strong justification for this is given. Presumably they are
arguing that what people say they will do and what they actually do are quite different
things. In contrast to this finding Kochi et al. (2006) find that the hedonic wage method
produces larger estimates than the CV approach. How the two reviews produce such
different results is unclear. A full list of included articles is not included in Kochi et al. (2006)
making it impossible to know the level of overlap between the two reviews. The statistical
approaches employed do differ, but it is not possible to determine how this is likely to have
affected results. Kochi et al. (2006) suggest the differences between the method may arise
due to different populations and different types of risk being used. The two methods are
also subject to biases (see 2.2.4).
Viscusi and Aldy (2003) confirm the finding of Miller et al. (2000) that the hedonic price
method produces VOSL estimates that are lower than the hedonic wage method. They offer
a number of explanations for this finding. Firstly, while the labour market offers a fairly
continuous array of wage-risk opportunities the product market typically only offers discrete
choices e.g. whether to buy a cycle helmet. In this case the consumers purchase decision
only reveals the lower bound of their WTP. Secondly, the hedonic price method may induce
selection based on risk preferences. For example, individuals who engage in risky
behaviours, such as cigarette smoking and driving without seatbelts, have lower implicit
values for injury then do those who do not engage in such behaviour.
Essentially, the results in table 2.1 demonstrate the lack of consensus around the
appropriate method for estimating a VOSl, and particularly around which value should be
applied. The following section outlines the effect of age and income on the VOSL, before
issues with the different methods are discussed.
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Chapter Two - Estimating the Value of Life to inform policy decisions
2.2.3.3 The effect of age and income on the VOSL
The reviews consistently identify age and income as key factors determining variance in the
VOSLestimates. This clearly has important implications for the application of a VOSL to a
public sector intervention aimed at a given population. The observed positive relationship
between income and VOSLestimates (in both stated and revealed preference approaches) is
most likely explained by the fact that safety is a normal good (Viscusi 1978). Therefore, the
VOSLshould increase with per capita income. In policy, estimates of the income elasticity of
the VOSLare used to adjust the VOSLover time, but agencies do not typically adjust their
estimates for cross sectional differences in population sub-groups (Hammitt and Robinson,
2011). The U.S. Environmental Protection Agency (EPA) generally applies a distribution of
values to characterize uncertainty about the relevant income elasticity, with a mode of 0.40
and endpoints at 0.08 and 1.00 based on its review of the literature (US EPA, 1999). It
measures the change in income using yearly estimates of real per capita GOP (see USEPA,
2006 for an example).
One might expect the VOSL to decrease with age, since older people have fewer years left to
live. Indeed some researchers have shown such a relationship (Rosen, 1988). Stated
preference studies that address risks to children suggest that reducing these risks may be
valued more highly by members of the general public than reductions for adults (Hammitt
and Haninger, 2010). However, Blomquist et al. (2011), in a stated preference study of the
value of preventing asthma risks, find that the relationship of VOSL to age is complex,
declining from age 4 to 30, increasing from 30 to 66, and declining over older ages. Krupnick
(2007) conducts a review of 28 stated preference studies and finds that only approximately
half of them find that the VOSl estimate statistically significantly reduces with age. An
inverted U-shaped age relationship has been found in both revealed preference studies
(Viscusi and Aldy, 2003; Aldy and Smyth, 2007) and stated preference studies (Jones-Lee,
1985; although this study fails the external validity test in the review by Krupnick, 2007).
Aldy and Viscusi (2007) give the following explanation for this relationship. The increasing
part of the inverted-U reflects the low consumption individuals have as young adults, and
their increasing consumption with age increases their willingness to pay for risk reduction.
Their consumption then flattens out as they start saving, so the increase in WTP for risk
reduction slows down and eventually peaks. At this stage, the phenomenon that fewer
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remaining years of life expectancy explains WTP for risk reduction begins to dominate.
Elderly individuals, who consume less with each year, may reduce their willingness to pay
even faster with age.
From a policy perspective there has been much debate over whether there should be a
'senior discount'. In 2000, Canada employed a VOSL for the over-65 population that is 25%
lower than the VOSL for the under 65 population (Hara and Associates, 2000). In 2001, the
European Commission recommended that member countries use a VOSL that declines with
age (European Commission, 2001). As mentioned earlier the U.S. EPAexperimented with
the use of a senior discount in 2002 when evaluating the 'clear skies initiative' but was
forced to abandon such an approach due to public outcry. In the UK context an ad-hoc
group working for the Department of Health to monetise the health effects of air pollution
used age weighting. Since air pollution mainly affects over 65s they weight WTP by 0.7 for
this group and also adjust for reduced life expectancy (DoH, 1999).
The relationship between age and the VOSL has implications for the estimation of a value of
a statistical life year (VOSLY)for use in a healthcare setting. The simplest approach is to use
average remaining years of life expectancy nationally. For example, if the VOSL is £1million,
and the average remaining years of life expectancy is 40, then the VOSLYis £25,000. In
some cases discounting is applied. However, if the relationship between the VOSL and age
is not linear then this approach is no longer valid. This is addressed further in the later
section on estimating an MVQ (section 2.3).
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2.2.4 Issues with the methods
2.2.4~1 Hedonic Wage Method
Risk Data
One of the key difficulties with the hedonic wage method is in obtaining accurate estimates
of the risk of death on the job. The standard approach is to use industry-specific or
occupation-specific risk measures reflecting an average of at least several years of
observations for fatalities, which tend to be relatively rare events. Early U.S. labour market
papers used a job related risk measure based on data collected by the Society of Actuaries
for 1967 (Thaler and Rosen, 1975; Brown, 1980; Leigh, 1981; Arnold and Nichols, 1983).
This dataset provides fatality risk data across 37 occupations. This approach assumes that
worker's perceptions of risk are aligned with these statistical measures of risk. If workers
perceive the level of risk to be lower than it actually is then inferred WTP will be an
underestimate and visa versa. Very few studies have compiled worker's subjective
preferences regarding risks. Hamermesh (1978), and Viscusi (1979, 1980) estimated the
hedonic wage equation with a dichotomous measure of injury risk based on a worker's
perception of whether his or her job is "dangerous". These studies estimated statistically
significant coefficients on this variable. However, Mrozek and Taylor (2002) have shown
through meta-analysis that studies accounting for workers' perceived risk produce similar
VOSLestimates to studies using traditional actuarial datasets. A further problem with use of
actuarial data is that it does not distinguish fatalities caused by the job but rather reflects
rates of people within a particular job category. Viscusi and Aldy (2003) illustrate this point
using the example of actors, one of the highest risk occupations based on actuarial ratings,
but who typically face few risks in their profession.
Recent studies (Viscusi, 2004; Aldy and Viscusi 2008; Kniesner et al. 2010) have made
significant advances in the measurement of job risk by using the BLSCensus of Fatal
Occupational Injuries (CFOI) and distinguishing risks by occupation and industry. These
studies generally use risks for 720 occupation-industry cells (10 occupations and 72 two-
digit industries) based on three-year averages of deaths. Several UK studies use data
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provided by the Office of Population Censuses and Surveys (Sandy and Elliott, 1996;
Arabsheibani and Marin, 2000), while others used unpublished data from the U.K. Health
and Safety Executive (Siebert and Wei, 1994). However, the potential issue of divergence
between workers perceptions and the statistical data still remains.
Wage Data
Clearly, in order to estimate the compensating wage differential an estimate of the wage
rate of different industries and occupations is required, which can be combined with the
above risk data. This data can be directly collected from workers via surveys (Lanoie, Pedro
and LaTour (1995) but typically it is easier to collect this information from existing datasets.
Datasets in the U.S. include the University of Michigan's Survey of Working Conditions
(SWC), the Quality of Employment Survey (QES), the Bureau of Labour Statistics Current
Population Survey (CPS),the Panel Study of Income Dynamics (PSID), and decennial census
data. In the UK the General Household Survey has typically been used (Arabsheibani and
Marin, 2000). The dependent variable in the majority of labour market analyses has been a
measure of the hourly wage. In some cases this will have to be constructed from weekly or
annual labour earnings data.
Ommitted Variables Bias and Econometric Isssues
Failure to control for either worker or job characteristics that are correlated with job risk will
render estimates of the coefficient on fatality risk (Y1 in equation 2.1 earlier) biased and
inconsistent (Cropper et 0/2011). If higher-risk jobs have undesirable characteristics not
measured by the researcher, the risk variable will tend to capture these characteristics,
biasing the coefficient on fatality risk upward. If worker productivity is measured
imperfectly and more productive workers accept safer jobs, this will bias the coefficient
downward (Hwang et al. 1992).
A tricky issue is the inclusion of non-fatal injury. The high correlation between fatal and
non-fatal injury can make joint estimation difficult. Some studies attempting to estimate
equations with both types of risk in them have found non-significant coefficients on at least
one of the measures (Dillingham and Smith, 1984; Kniesner and Leeth, 1991). However,
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Cousineau, laccriox and Girard (1992) found that omitting injury risk may cause a positive
bias in the estimation of the coefficient on mortality risk, because it captures the additional
risk (i.e. omitted variable bias).
Many other authors have studied the sensitivity of estimates of the price of risk to equation
specification, including Black et al. (2003), Hinternmann et al. (2010), leigh (1995), and
Mrozek and Taylor (2002). Correlations between fatal job risk and industry or occupation
make estimates of the price of risk sensitive to their inclusion. leigh (1995) argued that
since the coefficient on risk often becomes insignificant when industry dummies are
included it is likely that estimated price of risk actually captures inter-industry wage
differentials. In their meta-analysis, Mrozek and Taylor (2002) find that studies that include
industry dummies obtain significantly lower estimates of the price of risk than studies that
exclude them. This is an issue of colinearity that can only really be overcome by collecting
better data.
Endogeneity 0/ Risk
Risky jobs are likely to attract a specific type of personality. Statistically this means there
exists a correlation between risk and unobserved worker characteristics. This can
potentially be controlled for using instrumental variables but finding a good instrumental
variable for job risk has proved difficult. Kneisner et al. (2010) and Hintermann et al. (2010)
use past risk levels as instruments for the change in worker risk in their studies. An
alternative if panel data is available is to use first differencing or worker fixed effects which
will eliminate worker characteristics that change slowly over time from the error term
(Kniesner et al. 2012; Hintermann et al. 2010).
2.2.4.2 Hedonic Price Method
Perhaps the greatest difficulty with the hedonic price method is the endogeneity of risks.
Ashenfelter (2005) illustrates this problem using an example of driving speeds. Individuals
take risks by driving faster to reduce travel time, which is a form of travel cost. We might
consider the relation of speed to fatalities across roads as a measure of the causal-effect of
speed (or the time it saves) on fatalities. However, both speed and fatalities are both
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influenced by numerous external factors, such as road condition and congestion level,
meaning that the link between speed and fatalities is weak. Furthermore, are drivers fully
aware of the risks they are taking when they increase their speed? Add to this the difficulty
in obtaining appropriate data and one can perhaps see why wage-risk studies are more
prevalent.
2.2.4.3 Contingent Valuation
General concerns surrounding the CVmethod, such as the vulnerability of results to aspects
of study design, are discussed in detail in the following chapter. This section focuses on
issues particularly relevant to the estimation of a VOSl.
Perhaps the greatest concern is the alleged insensitivity to scale of the CVmethod. The
qualitative expectation is that WTP should be positively associated with magnitude of risk
reduction - assuming risk reduction is a desired good. Furthermore, economic theory
suggests that, for reductions in small probabilities of death, illness or impairment, WTP
should be nearly proportional to the change in probability (Jones-Lee, 1974; Weinstein et al.,
1980). Thus if a reduction in annual mortality from 20 in 100,000 to 18 in 100,000 is valued
at $20, then a larger reduction from 20 to 16 in 100,000 should be valued at about $40
(ignoring a tiny effect of diminishing marginal utility of income). However, most CV studies
have estimated WTP values that vary less than proportionately to the risk reduction, and so
the derived VOSL estimate depends on the (usually arbitrary) choice of risk reduction
(Hammitt and Graham, 1999). For example, Jones-Lee, Hammerton and Philips (1985)
estimated mean WTP to reduce the risk of dying in a travel accident by 4/100,000 as £137,
yielding a VOSL of £3.4 million. Mean WTP for a 75% larger risk reduction (7/100,000) was
only 15% greater (£155), yielding a smaller estimated VOSL of £2.2 million.
A possible explanation for this apparent insensitivity to the magnitude of the risk reduction
is that respondents cannot adequately comprehend small risk changes. Risk changes are
typically kept small in order to avoid the influence of both the budget constraint and the
level of baseline risk. Clearly as the risk reduction becomes larger a respondents WTP is
going to become influenced by his ability to pay. Economic theory also suggests that the
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baseline level of risk will influence WTP {Pratt and Zeckhauser, 1996}. Hammitt and Graham
illustrate this through a game of Russian Roulette. The standard analysis concludes that it
makes sense to pay more to reduce the number of bullets in a six-chamber revolver from 5
to 4 than from 2 to 1. However, although the movement from 2 to 1 may have an illusion of
superiority because of the relative percentage difference, 50% vs 20% reduction in risk, this
temptation is eliminated by a focus on the absolute reduction in the two cases {1/6 = 1/6}.
If the baseline risk is sufficiently small the effect on WTP should be negligible {Hammitt and
Graham, 1999}.
As mentioned, problems arise with small risk changes if respondents cannot adequately
comprehend them. Baron {1997} found that subjects' willingness to pay for government
medical insurance that could cure a given number of people from diseases varied depending
on the number of people who could not be cured. In a second experiment, WTP for risk
reduction was unaffected by whether the risk was described in terms of percentage or
number of lives saved, even though subjects knew that the risks in question differed in
prevalence. Baron argues this is explained by a general tendency to confuse proportions
and differences. Fetherstonhaugh et al. {1997} also found that an intervention saving a
fixed number of lives was judged significantly more beneficial when fewer lives were at risk
overall.
A number of risk communication tools have been developed to assist respondents in
comprehending the magnitude of risk reductions, which seem to have had some success.
Krupnick et al. {2002} show respondents their baseline risk of death {Le. risk of death in the
absence of the program} over the next 10 years by darkening squares on a grid of 1,000
squares. The risk reduction that the respondent is asked to buy is communicated by
changing red squares to blue. In this study responses pass the external scope test: mean
WTP of respondents faced with a large risk reduction exceeds that of respondents faced
with a smaller risk reduction. Corso et al. {2001} allow for direct testing of the effect of
visual aids to communicate risk by using four subsamples. Three subsamples receive
different versions of the visual aid, while the fourth subsample receives no visual aid. The
visual aids were variations of a risk ladder on which each rung represents a progressively
higher risk level. The results showed that WTP was sensitive to the magnitude of the risk
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change for the three subsamples with visual aids, but not for the subsample with no visual
aid. For one of the visual aids WTP increased proportionately with the size of the risk
reduction.
Although risk level is usually very low to avoid it influencing the WTP value, some evidence
suggests that the initial risk level still has a significant impact. In their meta-analysis de
Blaeij et al. (2003) include variables for both the initial risk level and the change in risk in
their regression analysis. The coefficients were significant and suggested that WTP was an
increasing function of the initial risk level, and a decreasing function of the risk change (due
to insensitivity to scale). De Blaeij et al. (2003) therefore argue that the attainment of a
single VOSL is not feasible from a theoretical perspective.
WTPvs WTA
This issue is addressed in the next chapter so is only touched upon briefly here to outline
potential policy implications in the context of the VOSL. Standard economic theory suggests
that there should be only very small discrepancies between WTP and WTA (Sugden, 1999).
However, there is evidence that the WTA approach produces significantly higher values (see
for example Guria et al. 2005). When stated preferences have been used to estimate a
VOSLWTP has been the dominant method. In their review de Blaeij et al. (2003) do identify
a small number of studies that have used WTA, and they produce only slightly larger
estimates than WTP.
Divergences between WTP and WTA values suggest that members of the public value an
intervention differently depending on whether it is being introduced or withdrawn. Guria et
al. (2005) identify a number of policy scenarios where this may be problematic. Suppose a
new regulation aimed at improving safety is evaluated through stated preference WTP
based values of safety. The cost benefit ratio is positive and the regulation is introduced.
However, sometime later the benefits turn out to be lower than expected. If these actual
benefits had been incorporated in the original CBA the regulation would not have been
introduced. Nonetheless, rescinding it would deprive people of various safety benefits in
return for a saving of resources. The appropriate calculation in this scenario is a WTA based
value of safety. If the WTA value is twice the WTP value, and the loss from abolishing the
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regulation would outweigh any cost savings, a regulation that would not now be introduced
remains in place. This suggests that there may be a degree of irreversibility in decisions
concerning the introduction of new safety measures.
Another scenario where the WTP vs WTA discrepancy could be problematic is if there is a
potential regulation that would decrease the risk to some people but increase the risk for
others. For example, consider a scheme to divert traffic from one area to another. Suppose
that Area A currently has relatively high traffic density and hence a high road accident rate,
while Area B has relatively low traffic density and a low road accident rate. Suppose there is
a proposal that will divert traffic from Area A to Area B, thereby reducing fatalities in Area A
by 50 but increasing fatalities in Area B by 25 - a net benefit of 25 prevented fatalities. If
the WTP based VOSLwere $4 million the scheme would be worth $100 million. If the costs
of the program were, say, $50 million, evaluating the proposal in this way would generate a
benefit:cost ratio of 2.0. But if we take the view that the proposal increases the risks to the
population of Area B and that we should use a WTA-based value of $10 million per fatality
to represent their preferences, then the benefits (50 avoided deaths valued at $200m) come
to less then the costs ($50m plus $250m value of the additional 25 deaths in Area B).
Therefore, under a conventional cost-benefit analysis and appealing solely to considerations
of efficiency, this proposal would be rejected, while an alternative proposal that would cost
the same but prevent fewer deaths in total would be implemented.
2.2.4.4 DCE
DCEs(or Conjoint Analysis) are used far less frequently in the estimation of a VOSL than the
CVapproach. Telser and Zweifel (2007) ask elderly Swiss subjects at risk of hip fracture to
value different attributes of a hip protector using DCE. These attributes were: protective
effect (Le. risk reduction), ease of handling, wearing comfort and out of pocket cost.
Through a probit regression the results of this exercise allow the calculation of a
respondents' WTP for a given reduction in the risk of hip fracture. As a test of convergent
validity the authors use this information to calculate a VOSL for comparison with hedonic
wage derived VOSLs. Before making their hypothetical decisions in the DCE, respondents
were informed about their risk of breaking the femur as well as the resulting risk of death.
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Mortality rates given fracture of the femur were used according to age class to estimate the
implied relative reduction in mortality due to this particular cause. This information leads to
the calculation of a VOSLamounting to $1.9 million (US) for individuals aged 70-75. In order
to make it comparable with the hedonic wage literature this value is adjusted to an age of
40 years using the empirically found minimum and maximum values of the differences
between ages 40 and 70 (see Jones-Lee et al. 1985; Carthy et al. 1999). This leads to a mean
value of $3.2 million, which is similar to the European values given in the meta-analysis by
de Blaeij et al. (2000).
The review by Krupnick (2007; which focuses on the relationship between age and VOSL
estimates) identifies 35 studies, of which only seven use DCE. The DCEstudies typically
produce VOSLsthat are higher than the CV studies. Two of the seven DCEstudies estimate
a VOSL through both CV and DCE(Chestnut et al. 2003; Strand et al. 2004). Only one of
these is accessible (Strand et al. 2004). In this study the DCEexercises produced higher
VOSLestimates than the CV approach. However, the most important finding is that VOSL
estimates were not sensitive to the size of the risk reduction (Le. WTP varied
proportionately with the size of the risk reduction) while this was not the case for the CV
questions. The author argues this is encouraging for the DCEmethod.
Concerns have been expressed over the inclusion of a cost variable (Ratcliffe, 2000;
Skjoldberg and Gyrd-Hansen, 2003), which is obviously essential for the estimation of a
VOSL. Both studies argue that the results of DCEexperiments are likely to be influenced by
the choice of levels of the cost parameter. This is essentially a form of range bias as
observed in contingent valuation studies, discussed in the next chapter. The number of cost
levels is typically limited by a desire to avoid over complicating the study design. Limiting
the number of cost levels in this way is likely to reduce the sensitivity of the WTP values
across respondents (although this was not observed by Strand, 2004, above - the number of
cost levels is not clear). Skoldberg and Gyrd-Hansen (2003), using a large dataset, find that
as the range of cost levels applied increases the WTP value also increases.
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2.2.5 How have VOSL estimates been used to inform public policy
Viscusi and Aldy (2003) give a good summary of the use of VOSL estimates throughout the
world. Regulatory agencies in the US, Canada and the UK have been most prominent in
their use of VOSLestimates. In the USthe human capital approach was traditionally the
favoured method. The impetus for the adoption of the VOSLmethod was that the values
boosted the assessed benefits by roughly an order of magnitude, improving the
attractiveness of agencies' regulatory efforts. The Office of Management and Budget (OMB)
has responsibility for overseeing and co-ordinating the review of regulatory impact analyses.
The OMB has published guidelines for all Federal agencies recommending the use of a VOSL
to monetize the benefits associated with rules that change the population's mortality risk
(e.g. U.S. OMB, 1996). The USEPA recommended an EPAof $6.2 million (2000 US$), while
the US Federal Aviation Administration recommended a value of $3 million in its 2002
economic analyses. This shows the considerable variation in values applied across the
public sector.
The three main areas in which the VOSL has been applied are in road safety, the
environment and medical technologies. In road safety the VOSLcan inform both optimal
decisions between possible projects, and also the appropriateness of the budget. For
example, imagine there are three possible safety improving projects. The cost of saving a
life in these projects is £4 million, £2 million and £1 million. Clearly, the third project is
preferable. If the budget were £3 million the second and third projects would be funded
but not the first. Is this optimal? If the VOSL is £4 million then all three projects should be
funded so the budget needs to be increased. However, if the VOSL is £1 million only the
third project should be funded and the remaining resources should be re-allocated to
another area of public spending. The approach in environmental assessments is similar.
The idea is to estimate fatality risks associated with a particular environmental hazard and
compel abatement to the point where the cost of an additional life saved becomes greater
than the VOSL.
For use in assessing health care interventions the VOSL can be translated into a VOSLY. The
simplest approach is to use average remaining years of life expectancy nationally. For
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example, if the VOSL is £lmillion, and the average remaining years of life expectancy is 40,
then the VOSLYis £25,000. In some cases discounting is applied. This will be addressed
further in section 2.3.
2.2.6 The UK Value of a Prevented Fatality (VPF)
In the UK, the Cabinet Office has provided guidance for economic analyses for the
governments' regulatory and policy-making agencies (HM Treasury, 2004). This guidance
does not specify the VOSL to be used, but it does recommend careful consideration of the
challenges in applying values estimated in the economic literature to potentially different
risk and population contexts of the policy. When used in the context of road safety the
VOSL is often referred to as the Value of a Prevented Fatality (VPF). Currently the
Department for Transport applies a CV based VPF of £1.54 million in 2009 prices
(Department for Transport, 2007). Due to the sensitivity of the VPF estimates to the size of
the risk reduction (Le. the insensitivity to scale of WTP), as outlined earlier this current UK
VPFwas estimated through a 'chained CV/SG' approach (Carthy et al. 1999). In the first
stage respondents are asked their WTP for the certainty of a complete cure for a given non-
fatal road injury. A total of 14 payment cards are used ranging from £50 to £2 million, and
the payment method is out of pocket. The second stage determines the ratio of the health
state value for being dead to that for non-fatal injuries using SG. The results from the two
stages are then combined to obtain the WTP for a reduction in the risk of death. The
authors argue that the majority of respondents displayed sensitivity to injury severity in
their WTP responses. However, 11% of the sample had to be excluded because their SG
responses implied an infinite ratio in the second stage (Le. they were unwilling to gamble).
The current UK VPF was recently reviewed in a report commissioned by the Department for
Transport in 2011 (OfT 2011). In this report the authors see convincing cause to prefer
stated preference methods over any other approach, and conclude that the chained
approach is in principle superior to other stated preference techniques that have so far
been used to estimate WTP-based fatality risks. They do, however, identify a number of
outstanding issues. Two studies are identified that present evidence on the chained
approach. The first of these was an EU funded project (OECD, 2010) conducted between
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2006 and 2009, investigating the Valuation of Environmentally related Health Impacts
(VERHI). The UK team considered whether to use some variant of the CV/SG chained
approach or whether to use more conventional direct CV questions. The first part of the
study, a small scale laboratory test using standard CV questions, found that the same risk
reductions were liable to be valued differently depending on the way they were presented,
and sensitivity to the size of the risk reduction deteriorated as the outcomes became more
unfamiliar. The second stage allows comparison between the chained and direct
approaches. Responses to the direct approach were insensitive to the size of the risk
reduction and elicited a larger number of non-trades (Le. would not pay any money). The
chained approach elicited valuations for two different injuries. The VPF based on one of the
injuries was twice the VPF based on the other injury. Although there were very few non-
trades in the initial CV question in the chained approach, there were indications that the
inclusion of the SGexercise increased the complexity of the task and led to possible
confusion in the minds of at least some respondents.
In the main VERHI study a few changes were made to the design of the chained approach.
To encourage respondents to be realistic about what they could and could not actually
afford, a 'budget constraint' exercise was inserted ahead of the WTP questions, to try to
establish the kinds of amounts people thought they could afford quite easily, or with some
difficulty, or with great difficulty, or just could not contemplate affording under any
circumstances. Four illness scenarios differing in degrees of severity are used. Results
showed that 28% of the sample gave exactly the same WTP for all four scenarios, and 16%
of the sample gave the same SG responses to all four SGquestions. There was great
diversity and skewness of the distribution of SG responses across the samples which is
problematic when computing individual level VPFs. Using an individual approach gave
arithmetic mean VPFs in excess of £1,000,000,000. The authors opt to present VPFs derived
from chaining the means of each stage.
The other study identified by the OfT report that allows the assessment of the chained
approach is the UK Social Value of a QALY (SVQ) project (Baker et 01.2010) which is
addressed further in the following section on the estimation of an MVQ. In brief, the study
gave encouraging results for the sensitivity of CV, but encountered the same problems in
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chaining the CV and SG responses as encountered in the VERHI study outlined above.
Ultimately the authors of the OfT report conclude that the chained CV/SG approach is the
preferred method to calculate an MVQ but that further research is needed, particularly into
procedural effects and the nature of imprecision in CV and SG responses.
2.3 Estimating the Monetary Value of a QALY (MVg)
As outlined in the introduction there has been pressure both to increase the current NICE
threshold, as exemplified by the case of life-extending drugs which ultimately lead to the
new weighting of the threshold for end of life drugs (Lahkani, 2008); and to decrease the
threshold in light of fiscal constraints (West, 2009). These debates have sparked an increase
in research into whether or not the current threshold is aligned with public preferences.
The aim of this section is to review existing studies that have attempted to estimate the
monetary value of a QALY.
2.3.1 Search Strategy
Articles were identified from the initial search outlined in section 2.2.3.1. Inclusion criteria
for this review was any review article that considered the estimation of an MVQ. That could
be either a review of empirical estimates or a discussion of theoretical/methodological
literature relating to the estimation of an MVQ. The initial database search identified only
three reviews that were relevant to this topic (Hirth et al. 2000; Richardson and Smith, 2004;
Gyrd-Hansen, 2005). Pearl-growing from these studies identified a key review (Mason et al.
2008). This review appears in Expert Review of Pharmacoeconomics which does not appear
in any of the three databases. To ensure there were no other relevant articles in this journal,
a search was performed using the original search terms. No further articles were identified.
The review by Mason et al. (2008) identifies studies estimating an MVQ that fall into one of
the following categories: estimating an MVQ based on VOSLestimates (Abelson, 2003; Hirth
et al. 2000; Johannesson and Meltzer 1998; Mason et al. 2008); estimating WTP through CV
with members of the public (Johannesson and Johansson 1997; Johnson et al. 1998; Gyrd-
Hansen 2003; Byrne et al. 2005; Donaldson et al. 2008); estimating WTP through CVwith
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patients (Blumenschein and Johannesson 1998; Zethraeus, 1998; Cunningham and Hunt,
2000; King et al. 2005). The publication by Donaldson et al. (2008) presents preliminary
results of the Social Value of a QALY (SVQ) project. This was a large scale project
commissioned by NICE in 2004. More recent publications by the research team have now
become available (Baker et al. 2010). Furthermore five recent publications using CVwere
identified through a prospective pearl growing approach (Lieu et al. 2009; Prades et al. 2009;
Bobinac et al. 2010; Shiroiwa et al. 2010; Zhao et al. 2011). One further article was
identified from the Health Economics Study Group archive (Mason and Donaldson, 2007).
The results of the large scale European Value of a QALY (EuroVaQ) have also recently been
made available through an online report (Donaldson et al. 2011;
www.research.ncl.ac.uk/eurovag). and a paper was also presented at the recent joint
HESG/CESconference in Aix en Provence (Robinson et al. 2012).
These studies will be reviewed before a discussion of the broader issues in estimating a
'one-size fits all' MVQ are presented. In reviewing existing studies estimating an MVQ the
following information is extracted: the country in which it was performed, the sample size,
whether the study uses patients or general population, the outcome being valued, the WTP
elicitation method, the payment vehicle, whether any discounting was applied, and of
course the MVQ estimates. Furthermore, in studies directly eliciting preferences for health
states the method used will be noted, as will the method of combining the quality of life
data and the WTP values.
Table 2.2 outlines the 20 studies estimating an MVQ that were identified in the review.
These studies will now be discussed in more detail in the following sections.
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2.3.2 Studies modelling an MVg from the existing 'value of preventing a statistical fatality'
currently used in public sector safety policy
The simplest way of estimating an MVQ based on the existing roads/rail VPF is to divide the
VPF by the discounted QALYsgained for a saved statistical life. This is the approach adopted
by Johannesson and Meltzer (1998), Hirth et al. (2000) and Abelson (2003). Johannesson
and Meltzer (1997) combine a VPF of £1.3 million pounds with an average number of life
years lost through a traffic death in Sweden of 30.5 years and rough QALYweights in the
Swedish general population (Brooks et al. 1991). Abelson (2003) use a VPF of £1.7 million
pounds and assume 40 years of remaining life expectancy. This value is less precise than the
others as Australia has no general VPF and so one was derived using overseas values rather
than through a direct survey of the public. This study also assumes that one life year is
equivalent to one QALY,which is likely to underestimate the value of a QALY by
overestimating population health (at perfect health). Abelson (2003) produces an MVQ
estimate of £60,000 compared with £66,000 in the study by Johannesson and Meltzer
(1998). Both Studies employ a discount rate of 3%.
Hirth et al. (2000) identify 37 articles that present estimates of the VPF and use these to
infer the value of a QALY. Eight of these studies asked either WTP for a risk reduction or
WTA risk increases (the other studies used human capital or revealed preferences). These
studies came from France, Canada, the UK, Denmark and the USA. For each of the studies,
remaining life expectancy was calculated for the study population using US life tables and
quality-of-life adjustments were made using age-specific weights from the Beaver Dam
Health Outcomes Study (Fryback et al. 1993). A 3% discount rate is used. No mean MVQ is
presented in this study. The median MVQ based on the eight CV studies was £119,000 (all
other values are means unless stated otherwise). However, it should be noted that there is
wide variation in the VPF estimates from the eight different CV studies, ranging from
$1,230,828 (1997 US$) to $25,926,349. The authors acknowledge this is a result of differing
methods, study populations and data sources. The study with the lowest estimates
considers road safety (Desaigues and Rabel, 1995), while the study with the highest
estimates considers job risk (Lanoie et al. 1995). Furthermore, some of the studies use WTP
while others use WTA.
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More recently, Baker et al. (2008) has questioned the simplistic approach above and
focused on the way in which the VPF varies with the age of those who will enjoy a reduction
in the risk of premature death. Clearly respondents who have longer to live should be
prepared to pay more to reduce the risk of death. Therefore, Baker et al. (2008) argue
estimates of the value of a QALY should be based on the rate at which the VPF increases
with increasing life expectancy.
Mason et al. (2009), estimate MVQs through the simplistic approach (assumes each future
life year is of equal value), and a more 'sophisticated' approach that accounts for the
inverted U-Shaped relationship between the VPF and age, using the current UK VPF derived
by Carthy et al. (1999). In this sophisticated approach the rate at which the VPF increases
with life expectancy will be negative in the early years of life (hence yielding a negative
value of a life year). The point at which the rate shifts from being negative to being positive
is found to be at approximately age 40. Therefore the authors adopt two approaches. The
first is to include all respondents and simply assign negative values to those aged between
18 and 40. The second is to exclude respondents between the ages of 18 and 40 from the
analysis. This thesis takes the view that neither approach is preferableto the simplistic
approach. Negative values are fundamentally flawed as they suggest that road traffic
accidents are a positive occurrence. The exclusion of such a large demographic is equally as
indefensible and is likely to bias results. Provided data collection utilises a sufficiently
representative sample of the population differing WTP values between the age groups
should already capture the inverted U-shaped age relationship. Furthermore, given that
these approaches still result in one MVQ to be applied universally it will not result in
differing allocation of resources aimed at different demographic groups, which seems to
have been Baker's initial motivation (Baker et al. 2008). The MVQ estimate for the simplistic
approach (with discounting) is £73,000. The MVQ estimate for the 'sophisticated' approach,
including 18-40 year olds, Is £36,000. The MVQ estimate for the 'sophisticated' approach,
excluding 18-40 year olds, is £70,000. This shows that the effect of excluding the 18-40 year
olds is large.
47
Chapter Two - Estimating the Value of Life to inform policy decisions
A further point of controversy arising from the study by Mason et al. (2009) is the adoption
of a 1.5% discount rate, rather than the 3% rate favoured by other VPF based MVQ studies.
In fact the discount rate recommended in Her Majesty's Treasury Green Book is 3.5% (Great
Britain HM Treasury, 2004). Their justification for using a 1.5% discount rate is that the full
discount rate of 3.5% is made up of two parts: a rate of pure time preference (1.5%) and a
part that reflects diminishing marginal utility of consumption (2%). The authors argue that
the WTP-based VPF can be expected to grow at much the same rate as the marginal utility
of consumption declines and so to include this part would be a form of double counting.
This suggests that the previous estimates, applying a discount rate of 3% have under-
estimated the true MVQ.
Across all VPF based studies the MVQ estimates range from £36,000 to £119,000 (Note, the
£119,000 figure is a median while others are means, so caution is warranted in comparing
the results). However, excluding the low value generated by the rather questionable
approach taken by Mason et al. (2009) to exclude respondents aged 18-40, estimates range
from £60,000 to £119,000. The broad range of values generated led Hirth (2000) to
conclude "because of the considerable inter-study variability and methodologic questions
regarding issues such as whether individuals tend to overestimate small risks, the value of
life literature can provide only a rough empirical basis for a decision rule for CEA" (p.340).
Mason et al. (2009) also acknowledge the lack of evidence looking at whether individuals'
preferences for road safety are the same as their preferences for health care. As will be
seen in the next section, MVQs based on a health context are much lower than those that
have been inferred from the VPF.
2.3.2.1 Summary of the VPF based approach to estimating an MVQ
There are a number of difficulties with this approach. Firstly it relies on the assumption that :
VPF estimates are accurate and consistent, and a number of reasons why this might not be
the case have already been outlined. Indeed, there are a wide range of available VPF
estimates with no clear guidance to researchers which is preferable. Secondly, the VPF is
based on the reduction of the risk of a road accident. It is unclear whether individuals'
preferences for safety are the same as their preferences for health care. Chilton et al. (2002)
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estimate preference based values of safety in three contexts - rail, domestic fires and fires
in public places and compared them with the values for road safety. The results imply the
VPF is fairly constant regardless of the cause of death respondents are faced with. However,
Tolley et al. (1994) show that WTP to reduce the risk of death varies with the type of death.
WTP to avoid an unforeseen instant death was $2 million, compared with $2.75 million for
avoiding death by heart disease and $4 million for death by lung cancer (1994 US$).
Average WTP to reduce risk of death in the London underground is 50% higher than WTP to
reduce road fatalities (Jones Lee et al. 1998). While these studies do not directly compare
preferences for health and road safety it seems likely that the two will be different.
The Oft report mentioned earlier (Department for Transport 2011) takes a very damning
view of the prospect of inferring the value of a QALY from the VOSL. The strongest
objection is that the VOSL is a risk based concept, while the QALY is not. This is particularly
so in the NICEcontext, where the TIO method of quality adjustment is preferred over the
SGapproach. The report concludes that 'in the absence of more empirical evidence it thus
seems hard to see why any close relationship should be supposed between the VPF and any
monetary valuation of the QALY" (p.36).
2.3.3 Studies directly eliciting a WTP value for changes in health status/increases in life
expectancy
Since multiple factors vary across the existing studies identifying the specific causes of
differences in MVQ results is difficult. This section will consider different aspects of study
design in an attempt to determine their effect on results. More detailed descriptions of the
individual studies directly eliciting values can be found in Appendix A2. The UK SVQ (Baker
et al. 2010) and EuroVaQ (Donaldson et al.2011) projects are considered in more detail in
the subsequent section.
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2.3.3.1 What is valued?
Increase in Life Expectancy
Two studies ask members of the general public their WTP for an increase in their life
expectancy (Johannesson and Johansson, 1997a; Johnson et al. 1998). In the first of these
studies (Johannesson and Johansson, 1997a) respondents were told the chance they would
survive to the age of 75 (varied depending on the age and sex of the respondent) and then
told that upon reaching 75 they could have a treatment that would increase their life
expectancy from 10 years to 11 years (Le. live to 86 rather than 85). Respondents were
asked if they would pay a given insurance premium immediately (respondents were
randomised to 1 of 6 different values). The approach taken by Johnson etal. (1998) is in
fact a form of conjoint analysis. Rather than state a WTP value, respondents must chose
from two options, which each have four attributes: symptoms, longevity, cost over the next
three years and daily activities. A series of pair wise choices were presented to respondents
and they were asked to state whether option A or option B was preferred on a 7-point scale,
ranging from 'A is much better' to 'B is much better'.
Avoidance of Immediate Death
Shiroiwa et al. (2010) ask people to value a treatment that will prevent immediate death
and deliver one additional year of life in full health. The study is particularly interesting
because as well as eliciting individual WTP, they elicit WTP for a gain of one QALY ina family
member, and WTP for a gain of one QALY in a member of society. The individual and family
questions use an out of pocket payment method, while the societal question uses an
increase in taxation. The results show that in six of the seven countries WTP (family)
exceeds WTP for themselves (individual) which suggests high levels of altruistic utility. In
three of the countries (Japan, UK and Australia) WTP (society) exceeds WTP (individual)
which could be caused either by a sense of altruism or through a form a free riding as they
only bear a proportion of the cost through a tax based payment method.
Ea-50 Health Improvements/Reductions
The EQ-SO (Brooks, 1996) has five health dimensions: mobility, self-care, usual activities,
pain and anxiety/depression. There are three levels for each dimension: no problems, .
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moderate problems, extreme problems. Therefore there are a total of 243 (35) different
health states. For example, state 22322 describes "some problems in walking about, some
problems with self-care, unable to perform usual activities such as work and study,
moderate pain or discomfort, moderate anxiety or depression".
Four studies ask respondents to value health improvements as specified by the EQ-SO
(Gyrd-Hansen, 2003; Byrne et al. 2005; Prades et al. 2009; Zhao et al. 2011). The study by
Gyrd-Hansen (2003) uses the same 42 health states employed in the derivation of the UK
EQ-SOpopulation value set (Dolan, 1997). Respondents were first given a discrete choice
between two health states (the decrement between the two health states ranged from
0.012 to 0.312 on the EQ-SO Index, as indicated by the UK value set). They were then asked
if they would pay a specified monthly out of pocket payment (to which they were randomly
allocated) to have a medicine that would improve their health from the poor EQ-SOstate to
the better one. The time period over which this will occur is not specified, presumably it is
indefinite until death. Given that both costs and benefits occur simultaneously the duration
over which this health improvement last is of limited importance (see section XX on
discounting). Byrne et al. (2005) presented 193 members of the US public with two
osteoarthritis scenarios, descriptions of which were based on the EQ-SOdomains. Utility
values for the health states were elicited through VAS, TIO and SG. WTP to move from each
of the two health states to full health, as well as from own health to full health, was elicited
through an open-ended lump sum question. Prades et al. (2009) use a complex study design
(see Appendix A4 for more detail). In basic terms they ask respondents their WTP to have a
more effective treatment (works more quickly) to improve their health from an impaired
EQ-SOhealth state to perfect health. Zhao et al. (2011) ask both chronic prostatitis patients
and general population to value their own health through EQ-SOand SF-60. They then elicit
WTP for an improvement from current health to perfect health. They find slightly higher
MVQ values for patients than for members of the general public.
Bobinac et al. (2010) ask respondents their WTP to avoid moving from one EQ-SOhealth
state to a worse one (as determined through a pairwise choice). The health states were
valued through VAS. A total of 42 EQ-SOhealth states were used and paired into 29 choice
scenarios. The majority of the pairs were used in deriving the UK EQ-SOvalue set.
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Disease Specific Health States
Baker et al. (2010) ask respondents to value two specific health states: stomach bowel
problems and recurrent episodes of head pain. Respondents were asked their WTP to
either prevent the certainty of the given illness or to eliminate some risk of the illness
(either 10% or 5%). Following the WTP part of the questionnaire, values for the health
states were obtained through SG.
Lieu et al. (2009) describe a series of scenarios based on herpes zoster to both a general
population sample and patients with either shingles or postherpetic neuralgia. The health
states are valued through TID and WTP elicited for an improvement from-the given health
state to perfect health.
Own Health
Five studies ask patients to value their own health (Zetheraeus, 1998; Blumenschein and
Johannesson, 1998; Cunningham and Hunt, 2000; King et al. 2005; Zhao et al. 2011).
Blumenschein and Johannesson (1998), and King et al. (2005) ask patients to value their QoL
through VAS, TID and SGand elicited WTP for an improvement from current health to
perfect health. Blumenschein and Johannesson (1998) use asthma sufferers, while King et al.
(2005) use a combination of general medical patients, patients with a degenerative spine
condition, and patients with cerebral aneurysms. Zetheraeus (1998) ask women their WTP
to continue receiving Hormone Replacement Therapy (HRT). Current health with HRT is
assessed through EQ-sD, while QoL without HRT is assessed through VAS and TID.
Cunningham and Hunt (2000) ask people with dentofacial deformities their WTP to receive
treatment to correct these deformities. Their state of health is assessed through SG.
Do results differ depending on what is valued?
The two studies valuing increases in life expectancy produce MVQ estimates ranging from
£1,000 to >£8,000, (Note: no quality adjustment is available for 'minimal activity
restrictions' in the study by Johnson et al. 1998 which means the estimate of £8,000 is likely
to be an underestimate as it is the value of a year in less than full health). The study valuing
a life saving treatment produces an estimate of £22,000 in the UK (Mason and Donaldson,
52
Chapter Two - Estimating the Value of Life to inform policy decisions
2007). The four studies that specify health improvements using the EQ-50 produce MVQ
estimates ranging from £900 to £110,000. The result produced by Prades et al. (2009) of
£110,000 is an outlier, the other three studies produce results in the range of £900 to
£21,000. There is no obvious explanation for why the Prades et al. (2009) study produces
such high estimates. The five studies asking patients to value own health produce estimates
ranging from £3,000 to £35,000. It seems that the studies valuing increases in life
expectancy and the studies using the EQ-50 produce similar estimates (with the exception
of Prades et al. 2009).
Mason and Donaldson (2007) directly test whether results differ depending on whether
respondents value QoL improvements, life extensions or lifesaving treatments. To clarify, a
life extending treatment is one that adds a specified amount of time onto the end of an
individual's life expectancy, while a lifesaving treatment is one that prevents imminent
death. They find mean MVQs of £5,000 for the QoL improving question and £2,000 for the
life extending question. These values are similar to those presented above, but suggest that
QoL improving treatments may produce higher estimates (as found by Prades et al. 2009) ..
In the two lifesaving questions the MVQ estimates were £19,000 and £25,000. As seen in
Table 2.2 the VPF based studies produce higher estimates than life-extending or QoL
improving studies.
2.3.3.2 Elicitation Method Used
Of the two studies valuing increases in life expectancy one used a discrete choice elicitation
method (Johannesson and Johansson (1997) and the other used a form of conjoint analysis
(Johnson et al. 1998). The conjoint analysis approach produced the higher results.
Of the four studies valuing health improvements described by the EQ-SOone uses a discrete
choice approach (Gyrd-Hansen 2003), one uses an open ended question (Byrne et al. 2005)
and one uses a random card sorting approach (Prades et al. 2009). Bobinac et al. (2010) use
a payment card approach followed by a bounded open-ended question (the bounds being
determined by the results of the payment card exercise). The authors argue this approach
adds robustness to their results. The highest results occur with the use of the random card
53
Chapter Two - Estimating the Value of Life to inform policy decisions
sorting approach, and the lowest estimates occur with the open-ended question. Gyrd-
Hansen (2003) acknowledges that the elicitation method could have influenced the results.
Of respondents presented with the highest amount (10,OOODKK=£l,350) 15.9% were willing
to pay more than this amount for the health improvement, which suggests that the choice
of values was not appropriate to capture the maximum WTP. Furthermore, 17.9% of
respondents presented with the smallest amount (100DKK=£13.50) refused to pay it. Byrne
et al. (2005) argue that using an open-ended question may have biased results downwards
(although no explanation is given for this argument).
Of the five studies eliciting valuations of own health from patients one uses discrete choice
(Zetheraeus, 1998), two use a bidding game (King et al. 2005; Zhao et al. 2011), one uses
discrete choice and bidding games (Blumenschein and Johannesson, 1997) and one uses a
payment card format (Cunningham and Hunt, 2000). The study using both discrete choice
and bidding game formats found that the bidding game format produces considerably lower
results. However, Zetheraeus (1998) uses discrete choice to produce estimates ranging
from £9,000 to £12,000, while King et al. (2005) using a bidding game format and produce
estimates ranging from £9,000 to £23,000.
In contrast to the above studies showing a wide variability in results depending on the
elicitation method used (although this effect cannot be isolated from other confounding
factors), Shiroiwa et al. (2010) use both a double bound dichotomous choice method
(analysed by a non-parametric Turnbull method) and a bidding game format. They find very
similar results in all six countries studied.
2.3.3.3 Payment Vehicle
All studies except one use out of pocket payment. Johannesson and Johansson (1997) use
an insurance premium as the method of payment. Interestingly this study produces the
lowest estimates of all the studies.
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2.3.3.4 Rate of Time Preference
Only three of the studies apply discounting (Byrne et al. 2005; King et al. 2005; Lieu et al.
2009). All three of these apply a discount rate of 3%, which is the rate recommended by the
USPanel on Health in Cost Effectiveness in Health and Medicine (Gold et al. 1996). In some
cases not applying discounting should not be problematic. For example, in the study by
Gyrd-Hansen (2003) payment and health improvements occur simultaneously (through on-
going monthly payments) and public economic evaluation guidelines now often recommend
that costs and health benefits be discounted equally (e.g. NICE, 2008). Similarly, no
discounting is applied in the studies by Zetheraeus (1998) and Blumenschein and
Johannesson (1998) since the costs and benefits are incurred at the same time. However, in
the two studies eliciting WTP for life extensions (Johannesson and Johnson 1997; Johnson et
al. 1998) no allowance is made for time preference even though the authors acknowledge
the importance of time preference. Given that payment is made in the present for a benefit
that occurs a number of years in the future, if a positive discount rate were applied to these
benefits the MVQ estimates would become lower.
While Byrne et al. (2005) apply a discount rate of 3% to the baseline results, sensitivity
analyses apply discount rates of 5% and 1%. The results show that the effect of varying the
discount rate is close to £1,000. Since the baseline results range from £900 to £4,000 this is
a significant variation caused by varying the discount rate.
Shiroiwa et al. (2010) attempt to estimate a rate of time preference by not only eliciting
respondent WTP for a lifesaving treatment that delivers one QALY immediately, but also
WTP for a lifesaving treatment that delivers one QALY in five years time. They estimate
implicit discount rates of 6.8% in Japan, 3.7% in South Korea, 1,6% in Taiwan, 2.8% in the UK,
1.9% in Australia, and 3.2% in the US. These results suggest that the use of a 3% discount
rate in the three studies above was appropriate as they were all conducted in the US.
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2.3.3.5 Method of eliciting utility values
Studies eliciting utility values through more than one preference elicitation method typically
find that the VAS produces the lowest values, SGproduces the highest estimates and TIO
produces intermediate values (King et al. 2005; Blumenschein and Johannesson, 1998).
This clearly has implications for the calculation of an MVQ. For example, a higher utility
value generated through the SGmethod would produce lower MVQ estimates than an MVQ
estimated using a lower utility value generated through VAS. This suggests that comparison
cannot be made across methods. The SGmethod has been referred to as the gold standard
of preference elicitation (Torrance and Feeney, 1989) since it is strongly rooted in von
Neumann-Morgenstern expected utility theory (von Neumann and Morgenstern, 1944).
However, this position has been challenged (Richardson, 1994) and recently some have
sought to place TIO in a theoretical framework (Buckingham and Devlin, 2006). Further
examination of the preference elicitation methods, with a focus on TIO, is presented in the
next chapter.
Bobinac et al. (2010) estimate utilities through either the Dutch EQ-sO tariff (which is
derived through TIO valuations) or through direct VAS calculations. The difference in the
mean utility values is only small, 0.32 based on the tariff and 0.33 based on VAS valuations,
but is statistically significant owing to large variations at the individual level. Owing to the
calculation method (see next section) this drives large differences in the MVQ estimates.
Using the tariff based utilities gives an MVQ of £21,000, while using the VAS valuations gave
an estimate of £8,000.
2.3.3.6 Method of combining WTP values with utility values
Baker et al. (2010; SVQ) raise an interesting point regarding the method of calculating the
MVQ, which is relevant to the calculation method used in the following chapter. When a
study elicits both a WTP for a health improvement and a utility value for the given health
improvement, how should the information be combined to generate an MVQ estimate?
The approach more closely aligned with welfare economic theory, since it allows for
individual variation in results, would be to estimate an MVQ for each individual and then
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calculate an average of the individual estimates (the 'individual approach'). However, in the
SVQ study since some respondents are only prepared to accept a very small amount of risk
in the SGexercise they generate extremely high MVQ estimates. A total of 115 respondents
(out of 403) give answers that generate estimates of more than £1 million, and some of the
estimates are thousands of millions of pounds. This leads to mean MVQ estimates of £300
million for the sample valuing stomach problems, and £700 million for those valuing
headaches. Therefore, Baker et al. (2010) propose an alternative which is to calculate the
mean WTP and the mean QALY gain and combine the two (the 'aggregate approach'). This
approach is similar to the approach used in the VPF studies, which make no attempt to
estimate individual based MVQs. An alternative would be to exclude extreme outliers
following clearly set criteria, but there are no strong grounds on which to base this.
If one wishes to subscribe to the conventional precepts of welfare economics and if one
could be confident that individuals have values and preferences that conform with standard
assumptions (such as diminishing marginal utility, Arrow 1951), and that their responses
reveal those values with total accuracy and precision, the 'individual approach' would be
appropriate. However, if respondents are not able to state their preferences with total
accuracy, these inaccuracies will be magnified under the 'individual approach'. This is
because two statements of preference from an individual are multiplied together.
Inaccuracies in either of the stated preferences will therefore be magnified. The 'aggregate'
approach can alleviate this problem because each stated preference is aggregated across
individuals before it is combined with the other preference. This aggregation should work
to minimise the 'noise' surrounding individual preferences prior to multiplication. The
distinction between the 'individual' and 'aggregate' approaches becomes more important
when very small trades are permitted in the preference elicitation exercise. The problem
could be limited by increasing the smallest unit of trade allowed in the exercise but this can
result in an increased number of 'non-trades'.
Six of the existing MVQ studies have combined utility values with WTP results using the
'individual' approach (Byrne et al. 2005; King et al. 2005; Lieu et al. 2009; Bobinac et al.
2010; Zhao et al. 2011). Four studies have used the 'aggregate approach' (Blumenschein
and Johannesson, 1998; Zetheraeus, 1998; Cunningham and Hunt, 2000; Prades et al. 2009).
57
Chapter Two - Estimating the Value of Life to inform policy decisions
The studies using the 'individual approach' do not produce particularly high results (they
range from £900 to £47,000) suggesting very high individual values is often not a problem.
In the Byrne et al. (2005) study the highest mean utility value was 0.858 which perhaps
suggests that the effect of very small utility decrements was of limited importance.
However, Lieu et al. (2010) encounter considerable difficulties. Of 8099 responses available
for analysis, in 3033 of them (37%) respondents had traded no time in the lTD exercise.
The number of 'non-traders' is fairly constant across patients and general population: 33%
of the general population sample, 41% of the shingles patients and 40% of the postherpetic
neuralgia patients 'non-traded'. Since these responses result in an undefined MVQ in the
individual approach, the authors exclude these responses. Even when these responses have
been excluded very high values for some individuals skewed the results. These high MVQs
were primarily driven by very low amounts of time being traded in the lTD exercise. The
authors address this by presenting trimmed means, in which the highest and lowest 2.5% of
results were excluded. They also present medians. Note, the lTD exercise is used in Lieu et
al. (2010) values a temporary mild health state rather than a chronic state followed by
death, as in the conventional lTD. For example, one of the scenarios asked respondents
how much time at the end of their life they would be willing to give up to avoid getting the
flu for one week now. This is obviously likely to lead to a higher prevalence of non-trading
than conventional lTD valuations of EQ-SD states, for example.
In the study by Zhao et al. (2011) some respondents value their current health as perfect
health. Of 268 chronic prostatitis patients, 16 value their health as perfect health on the
EQ-SD, while 169 of 364 in the general population sample valued their health as full health.
These respondents were excluded from the analysis.
2.3.3.7 Country in which the study is performed
The existing studies allow us to compare results between different countries both between
different studies, and within a study. Three CV based studies have been performed in the
UK (Cunningham and Hunt, 2000; Mason and Donaldson, 2007; Donaldson et 01.2008).
They produce results ranging from £6,000- £25,000 (excluding the very high outlier in the
Donaldson et al. 2008 study). Four studies have been conducted in the US producing results
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ranging from £900 to £43,000. Shiroiwa et al. (2011) elicit MVQ estimates in six countries
and find that the results increase in the following order: UK, Japan, Australia, US, South
Korea, Taiwan. The authors find a strong relationship between the proportion of
expenditure on health that is privately funded and the size of the MVQ estimate. Countries
in which health care is predominantly privately funded (such as the US) produce higher
estimates than countries in which the majority of care is provided by the state.
2.3.4 The UK Social Value of a QALV (Svg) and the European Value of a QALV (EuroVaQ)
projects
In light of various pressures on NICEto either raise (Lakhani, 2008) or lower (West, 2009)
the cost effectiveness threshold, in 2004 NICEco-funded a research project to consider the
value of a QALV, the UK Social Value of a QALV (SVQ) project. Preliminary results from this
project are now available (Baker et al. 2010). The European Commission has also instigated
a project to consider the value of a QALV across 9 European countries (UK, Spain, Denmark,
Sweden, Poland, Hungary, Netherlands, Norway, France), the European Value of a QALV
(EuroVaQ) project. The results of this project have also recently become available
(Donaldson et al. 2011).
The SVQ project conducted interviews with a convenience sample of 409 members of the
general public. There were four versions of the questionnaire. Versions 1 and 2 focused on
scenarios about stomach illness, while versions 3 and 4 focused on scenarios about head
pain. Within each version there were three different durations of illness: 3 months,
followed by a return to respondent's current state of health; 12 months followed by return
to respondent's current state of health; and a chronic condition where the iJlness lasted for
the rest of the respondent's life. The key way in which Version 1 differed from Version 2,
and likewise the way in which Version 3 differed from Version 4, related to the questions
involving the risk of an illness: Version 1 and 3 asked about WTP to eliminate 10% risks of
the three durations of illness, while Version 2 and 4 asked about eliminating 5% risks.
Respondents were asked five WTP questions. For example, in version 1 respondents were
asked: their WTP for a 'simple, safe and painless cure that would avoid' the certainty of the
3 month stomach illness; their WTP to avoid the certainty of the 12 month stomach illness;
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their WTP to eliminate a 10% risk of the 3 month stomach illness; their WTP to eliminate a
10% risk of the 12 month stomach illness; their WTP to eliminate a 10% risk of suffering the
stomach illness for the rest of their lives. A random card sorting procedure was used and
payment was out of pocket. The results of the WTP exercises showed that the values given
for the 12 month duration of illness was considerably less than four times the value for the 3
month duration (2.3:1 for stomach illness and 2.2:1 for head pain). The most likely
explanation offered for this is the influence of the budget constraint. As the duration of the
illness increases the budget constraint becomes more influential. Another worrying finding
is that there were no statistically significant differences in the WTP values for 10% risk and
5% risk of the illnesses.
Following the WTP questions in the SVQ project respondents were asked to value the health
states through Standard Gamble (SG). SG is preferred to ITO as it comes from the same
theoretical stable as WTP, but Donaldson et al. (2011) acknowledge that since the QALY
tariff used by NICE is based on ITO it is not necessarily the case that direct comparison
between the value of a QALY derived from SVQand NICE's valuation of a QALY can be made.
The choice for SGover ITO is surprising given the project was co-funded by NICE, with the
aim of addressing the appropriateness of the current cost effectiveness threshold. There
were a number of different SGquestions asked: 3 months for certain vs a gamble with
outcomes of return to current health or 12 months in the state; 12 months for certain vs a
gamble with outcome of return to current health or rest of life in the state; and rest of life
for certain vs gamble with outcomes of current health or immediate death}. One question
was included to explore the relationship between the subjective loss entailed by the 3-
month illness compared with the loss of well-being associated with suffering the condition
for four times as long (12 months). Respondents were asked to choose between the certain
prospect of 3 months in either of the two conditions and a treatment whose outcome was
uncertain between current health or 12 months in the condition. If the 12 month illness
involves four times as much QALY loss as the 3 month illness, a respondent behaving
broadly according to the QALYmodel should feel that the two alternatives are evenly
balanced when the risk of failure is 0.25. However, the majority of respondents were willing
to accept only a smaller risk. On average, the 12 month illness appeared to be regarded as
five or six times as bad as the 3-month duration. When viewed in relation to the responses
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to the WTP questions which were insensitive to duration, the results suggest either that
budget constraint effects are really quite strong or that framing questions in terms of
'chances' may prompt excessively cautious responses.
As well as concerns arising from the raw WTP and SG responses, combining these results to
estimate a QALY value was also problematic, as outlined in section 2.3.3.f above. Essentially,
estimating a QALY value for each individual and then aggregating can lead to a very high
mean value due to the influence of very small trades. Aggregating the WTP and SG
responses, prior to combining them, on the other hand, is theoretically questionable.
The EuroVaQ project attempts to address a number of the problems encountered in the
SVQ project. One factor possibly contributing to the extremely high values estimated
previously is, as the duration and/or risk of the health gain presented in the WTP questions
was 'fixed' in advance, respondents were potentially each valuing very different QALY gains.
So, for example, respondents who had attached a very high utility value for the health state
in the standard gamble component would be valuing a very much smaller fraction of a QALY
than those who had attached a lower utility value to the health state. The EuroVaQ study
seeks to employ a study design that allows all respondents to value the same sized QALY
gain. This was done through the development of two different types of WTP questions: 'risk
variant' and 'time variant' questions. Risk variant WTP questions ask respondents about
their WTP to avoid some risk of a health state (that they had previously given a utility value
for). The WTP questions presented to individual respondents were customised according to
their utility valuation by varying either risk or time in order to keep the QALY gain constant
across respondents. So for example, setting the QALY gain at 0.05 for all respondents would
mean that a respondent whose utility value for a given health state was 0.90, would be
asked their WTP to avoid a 50% chance of that health state for one year. Someone who
gave a utility value of 0.80 for the same health state would be asked their WTP to avoid a
25% risk of the health state for a year. In time variant WTP questions, respondents are
asked about their WTP to avoid some duration of a given health state (again that they have
previously given a utility value for), this time with the duration varied in order to keep the
QALY gain constant across respondents. For example, for the respondent with a utility value
of the health state of 0.90, avoiding 6 months in that state with certainty, would amount to
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a gain of 0.05 QALYs. Note that this approach clearly relies heavily on the assumptions of
the QALYmodel (such as linearity with risk and duration as outlined in the introduction),
and unfavourable results may not be a reflection of the WTP questions but instead suggest
that the QALY model does not hold
In the EuroVaQ project all respondents valued two EQ-SOhealth states (21121 and 22222)
through either no or SG. The WTP exercise was through a random card sorting procedure
as in the SVQ project. Respondents completed a utility elicitation exercise for the first EQ-
50 state, and then completed a WTP exercise for the same state. They then did likewise for
the other health state. Respondents valued QALYgains of 0.05 and 0.1 in the WTP exercise.
So for example, in the risk variant WTP question, a respondent who attached a utility value
of 0.8 to state 22222 in the preference elicitation exercise would be presented with a 25%
chance of that health state in a 0.05 QALY gain question (Utility decrement of 0.2 * chance
of occurring 0.25 = 0.05). In the corresponding time variant WTP question, respondents
would be asked their WTP to avoid 3 months of state 22222.
The EuroVaQ project achieved a total of 21,965 internet based interviews with members of
the general public, of which 2,312 were conducted in the UK. The results show that the
novel methods seem to have eliminated the effect of very small trades in the utility
elicitation exercises on the mean WTP per QALY figures. Indeed the estimates reported for
the UK are all within a range that NICEgenerally considers to be cost effective. However,
there are still a number of problems. Firstly, the WTP results are insensitive to the size of
the QALYgain, so that the WTP per QALY estimates based on smaller QALY gains (0.05 QALY)
are higher than those based on larger QALY gains (0.10 QALY). Secondly, the estimated WTP
per QALY is not independent of the framing used in the WTP question in that the risk variant
format appears to yield higher estimates than a time variant format. The authors had
expected respondents to pay more to avoid the certainty of some duration of a health state
than to eliminate the risk of that health state. They argue the results might suggest that
introducing risk into the WTP questions has resulted in risk aversion influencing the amount
respondents are WTP. Thirdly, there were a number of non-traders in both the utility
elicitation and WTP exercises. Between 21% and 33% of respondents refused to pay any
amount of money for the health gain, depending on the particular question. The exact
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number of respondents who 'non-traded' in the SGand TIO exercises is not presented. A
number of respondents who non-traded in either the SGor TIO exercises were then
prepared to pay money to avoid the health state. Conversely, some respondents who
traded in the SG/TIO exercises were then unwilling to pay any money to avoid the health
states. This clearly does not accord with standard economic behaviour and poses questions
over the chained approach.
As well as using the chained approach, the EuroVaQ project also estimates WTP per QALY
through a direct approach. There were multiple variants of the direct approach.
Respondents were asked (depending on the version they were assigned to): their WTP for a
25 point drop in health (on the 100 point VAS scale) for four years which would happen
either in 12 months time or later in life, with payment being either now in one lump sum or
in four annual instalments; their WTP for X months of additional life at the end of life or to
avoid X months of coma now, with X being determined by their self-reported health so that
the gain amounted to one QALY; their WTP to avoid either a 10% or 5% risk of-a 10 point
drop in health for 10 years. The results again displayed insensitivity to scale. The questions
offering smaller health gains generated larger mean WTP per QALY values. Extensions of life
were valued, resulting in higher values than improvements in quality of life. Mean
responses for increases in quality of life were insensitive to the timing of the gain, while
responses for increases in longevity were sensitive to the timing, with increases in the near
future being valued more highly than increases at the end of life. It was hypothesised that
insensitivity to scale was caused by budget constraints. The inclusion of the questions
offering payment in four annual payments rather than one payment allowed this hypothesis
to be tested. Indeed, payment on an annual basis generated larger mean values per QALY.
Estimates of the WTP per QALY from the direct questions were heavily influenced by a few
respondents giving very high values, similar to the problem observed in the conventional
chained approach used in the SVQ project. However, although the modified chained
approach in the EuroVaQ project largely avoids the influence of outliers, this method still
produces higher results than the direct method.
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2.3.5 Summary of existing MVQ estimates
Across all studies the estimates range from £600 to £119,000 (ignoring the very high outlier
generated in the Baker et al. 2010 study). Typically the estimates from the studies directly
eliciting utilities and WTP values from either patients or from the general public generate
lower estimates than the VPF based studies. The estimates elicited from patients and the
public generally fall below the upper bound of the implicit NICEthreshold of £20,000-
£30,000, while none of the VPF based estimates do. The largest study to date, the EuroVaQ
project (Donaldson et al. 2011) also produced estimates for the UK that lie within the
current NICEthreshold. The wide variability in results is likely to be a result of the different
outcomes being valued and the different WTP methods employed.
2.3.6 Is it possible to derive one unique MVQ?
If one MVQ exists (and can be derived) CEAcan be interpreted in the same way as CBA,
since the health benefits can easily be monetised and a clear decision rule applied: if the
benefits are greater than the costs the intervention should be introduced. Phelps and
Mushlin (1991) argue that if an MVQ exists CBA and CEAwill lead to the same decisions
(although, this would require flexible budgets). The difference is that CBA explicitly assigns
a monetary value to years of life, while CEAdoes so implicitly. The only other differences
they acknowledge between the two approaches are: reporting style, aggregation and
multiple costs and benefits. Reporting differs because in CBA the value of life is explicitly
stated upfront and then the net benefit is presented. However, in CEAthe cost per QALY is
calculated and the decision is left unstated. Decision makers must then decide if they are
willing to pay this amount. Aggregation differs because CEA is often carried out at a very
disaggregated level (maybe an individual patient) while CBA is typically at a societal level.
The treatment of non-health benefits also differs between the two methods. In CBA these
benefits can be monetised and included in the benefit side of the ratio. In CEA, as outlined
in previous chapters, there is some uncertainty over what is included in the QALY. Often
non-health benefits will have to be included as negative costs in the numerator of the ratio.
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However, the existing studies estimating an MVQ have produced differing results, with
estimates varying depending on factors such as the level of risk involved, the size and the
type of health gain (e.g. quality of life improving or life extensions). Authors have expressed
theoretical concerns about the compatibility of WTP and QALYs. Johnson (2005) argues that
"QALYs and WTP make odd bedfellows" (p. 608). The QALYmodel imposes a number of
restrictions on neo-classical theory: it rules out substitution except between the narrowly
defined domains of ill-health severity and time, assumes no variation in substitutability
across individuals, and requires linearity in time. However, WTP estimates do not impose
these restrictions and hence are more consistent with the underlying theory. Johnson
argues for a more unified approach using more complex multi-variate stated preference
methods to specify a more complete utility function that includes other factors such as
treatment context, personal characteristics and income. This line of reasoning leads to a
move away from CEA in favour of CBA. Johnson argues this is justifiable because it is the
responsibility of economists to identify the most efficient allocation of resources, and the
responsibility of philosophers and politicians to preside over issues of fairness.'
Attempting to derive an MVQ has been termed as 'building a bridge between CBA and
CEA'(Dolan and Edlin, 2002). They argue that some rather restrictive and unrealistic
assumptions have to be made to build this bridge. The approach of Johannesson and
Meltzer (1998) requires that incomes be held constant across individuals for WTP to be
proportional to the QALY gain. Dolan and Edlin relax this assumption and show that health
must be additively separable to consumption in the utility function, since the relationship
between health and income would influence the ability of an individual to enjoy
consumption. Ultimately, Dolan and Edlin argue that it is not possible to link CBA and CEA if:
(i) the axioms of EU theory hold; (ii) theQALY model is valid in a welfare economic sense;
and (iii) illness hinders the ability to enjoy consumption. This 'impossibility theorem' would
suggest a single MVQ does not exist. It also suggests that CEA is not justifiable on strictly
welfarist grounds, but only on non-welfarist grounds where the output of health care is
judged according to its contribution to health itself, rather than according to the extent to
which it contributes to overall welfare (as determined by individual preferences).
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Gyrd-Hansen (2003) argues that since CEAand CBA are based on two very different
normative perceptions of the role of health versus other goods in society, the task of
performing a linear transformation from QALYsto WTP is theoretically unattainable. CBA is
based on welfarism which measures health through individual preferences for health
outcomes relative to other goods. CEA,on the other hand, is based on the extra-welfarist
notion of maximising health and not welfare. CEAalso ignores variation across
income/social groups. Applying one MVQ would entail overriding individual preferences
such as diminishing marginal utility of health. Brouwer et al. (2008) compare the search for
a social value of the QALY to the search for the holy grail. They argue that one value would
ignore any equity considerations.
Smith and Richardson (2005) highlight four core issues that need to be resolved before a
meaningful societal MVQ can be derived. Firstly, is Societal WTP simply the sum of
individual WTP? The existing studies, reviewed earlier, have typically asked individuals their
WTP for an improvement in their own health with payment out of pocket (individual WTP).
In a tax funded National Health Service as in the UK individual out of pocket WTP may not
be appropriate. The question becomes one of how much an individual is prepared to pay
for an improvement in someone else's health, with the important caveat that the individual
can also benefit from the services that others receive. Clearly, individual WTP can diverge
from societal WTP. However, if social WTP is to be used there are uncertainties around
whether social WTP can be compared with individual utility loss resulting from taxation.
The second issue is whether individual WTP will map directly into social WTP. Social and
individual preferences may be driven by quite different motivations. For example, individual
WTP is likely to be determined by a simple of assessment of whether the respondent
perceives the benefits to outweigh the costs. Social WTP on the other hand may be
motivated by a sense of community and obligation towards others. The third issue is
whether personal income is the appropriate budget constraint. If the questions are to
reflect a tax funded NHS respondents should be told what contributions others in society
will be making. All respondents could be presented with a fixed amount or a fixed
percentage depending on social policy. Finally, should we adjust for ability to pay? One
approach to account for the fact that the preferences of those with greater wealth receive
disproportionate weight has been to use equivalence weighting (Bateman et al. 2002}.One
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such approach would be to ask individuals their WTP as a percentage of their income, and
then apply the average income of society to this percentage. However, Smith and
Richardson argue that any attempt to adjust for individual income will result in a value that
no longer reflects total societal WTP.
2.4 Discussion and Conclusion
This chapter has reviewed the ways in which the VPF has been calculated, the problems
with these methods and the vast array of varying values that exist in the literature. Ways in
which the VPF can be used to derive an MVQ have been considered, and studies directly
eliciting a WTP per QALY figure through CV have also been reviewed.
The VPF has most commonly been derived through wage-risk studies, but the identification
of accurate wage and risk data is problematic, as is the estimation of appropriate statistical
relationships to identify an accurate relationship between the two. CV has been used to
estimate a VPF, but has been shown to suffer from insensitivity to the size of the risk
reduction. To attempt to overcome this problem the current UK VPF was estimated through
a chained SG/CV method. However, this approach is not without problems, most notably in
combining the responses to the SGand CV exercises.
The VPF has been used to derive an MVQ, either simplistically by dividing by mean
remaining life expectancy, or though more complex methods accounting for the inverted U
, shaped age relationship of the VPF. Deriving an MVQ in this way has been questioned
because VPF's are based on valuations of risk reductions in contexts other than health, and
valuations can differ by context.
CV has been used to directly elicit a WTP per QALY figure. A chaining approach is now
common, whereby respondents first value a given health improvement and then state their
WTP for that improvement. Problems have been encountered in combining the responses
because very small trades in the health state valuation exercise can lead to very high WTP
per QALY figures when combined with the WTP values. This effect can be reduced if worse
health states are valued, but the budget constraint can then artificially constrain responses
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in the WTP exercises as the outcome being valued becomes larger. Non-traders in either
the health state valuation exercises or the WTP exercises are also problematic. The more
sophisticated approach taken in the EuroVaQ project, which ensures all respondents value
the same sized QALYgain has gone some way to limiting the influence of marginal
responses, but still encountered difficulties with non-traders which had to be excluded. The
EuroVaQ project also found responses varied depending on whether the time variant or risk
variant versions of the questions were used. A further concern is that a number of the
studies reviewed have found the CVmethod to be insensitive to scale. Finally, MVQ
estimates seem to vary depending on whether lifesaving, life extending or quality of life
improving treatments are valued, posing questions over the concept of a one size fits all
QALY. This suggests the studies are more likely to produce a threshold range.
Given the difficulties encountered in existing research, this thesis explores a new method
based on the ITO method of preference elicitation. Most of the existing studies conducting
health state valuations to be linked with WTP valuations, have used the SGmethod.
However, many decision making bodies, including NICE, have a preference for ITO based
QALYs. The new method explored in this thesis is potentially more closely aligned with the
QALYmodel, and ITO based QALYs in particular. In order to consider the potential merits of
the ITO method for deriving an MVQ, the next chapter considers the strengths and
weaknesses of the method relative to CV. This will also enable identification of criteria
against which the new method can be tested.
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Chapter 3
Feasibility. Reliability and Validity of the Contingent Valuation and Time Trade-Off
Methods
3.1lntroduction
The aim of this chapter is to compare the performance of the CV and TID methods, and to
identify tests that can be applied to assess the performance of an exploratory method
outlined in later chapters. As outlined in the previous chapter all existing studies estimating
an MVQ have done so using CV to estimate the WTP. This has produced widely varying
results. The aim of this chapter is to appraise the CVmethod in terms of its feasibility,
reliability and validity to see whether the existing MVQ estimates are likely to be meaningful.
The TID method is also appraised to see if it may represent a viable alternative for
producing MVQ estimates.
The feasibility of a technique refers to its acceptability to respondents and can be assessed
by factors such as response rates, completion rates, protest responses and ease of
completion (Ryan et al. 2001). The response rate refers to the proportion of those invited to
participate (e.g. sent a questionnaire) that choose to participate. The completion rate refers
to the proportion of those who participate that manage to complete the exercise. Protest
responses can occur for various reasons. In the context of CV protest responses can occur if
respondents do not feel that they should be asked to pay for the good being valued (e.g.
members of the general public in the UK may not feel they should be asked to pay for
healthcare because they feel it should be provided by the government) .' Protest zeros need
to be distinguished from zero responses that represent a true statement of preference.
Ease of completion if often assessed through qualitative feedback, or through the length of
time it takes to complete the exercise. Qualitative feedback can be open-ended or on, for
example, a five point scale ranging from easy to difficult.
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Reliability refers to the precision of the measurement and therefore to unsystematic
deviation in the measurement. Reliability can be assessed through intra-rater reliability,
inter-rater reliability or test-retest reliability. Intra-rater reliability refers to the correlation
between two measurements of the same outcome, taken as part of the same interview
(Torrance et al. 1986). Inter-rater reliability refers to the consistency in valuations between
individuals completing the exercise (Krabbe et al. 1997). The most commonly applied
method of assessing reliability is through test-retest which examines the correlation
between an initial valuation and a second valuation of the same outcome conducted at a
later date (Green et al. 2000). This correlation is typically measured through the Pearson
product-moment correlation coefficient (see Bland and Altman, 1996) to measure the
correlation between the first and second valuations. The Pearson coefficient is a poor
measure of agreement as it is only sensitive to a linear relationship between two variables
(Bland and Altman, 1996). A preferable alternative which allows for complex relationships is
the Intra Class Correlation Coefficient (ICC; Koch, 1982). Throughout the chapter correlation
coefficients are Pearson's unless specified otherwise, as this is typically what is presented in
the articles reviewed. There is not a specific value of correlation coefficient above which a
study is considered reliable, but the nearer to 1 the value the more reliable the study.
It could be argued from a practical perspective that what matters is change in mean values
not individual variability as measured by correlation coefficients. Change in mean values
from one time point to another is also presented where possible.
A scaling method is valid if it accurately measures what it is intended to measure (Froberg
and Kane, 1989). Validity can be broken down into internal validity, construct validity and
criterion validity. Internal validity refers to the theoretical basis for the method. It is
assessed by examining whether the results are intuitive given the theoretical basis of the
method. For example, when considering the CVmethod one would expect responses to
have a positive income elasticity of demand. Construct validity refers to whether the
method is influenced by factors other than those it is intended to measure (discriminant
validity) and whether the results are related to those of similar measures in the way we
would expect (convergent validity). Criterion validity refers to a comparison with some
given gold standard, which might be whether the results are replicated in the real-world.
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In this chapter two reviews are conducted: one for the CVmethod and one for the TIO
method. First the search strategy and findings of the CV review are presented. Then the
search strategy and findings of the TIO review are presented. Finally, the two methods are
compared and conclusions drawn for the relative strengths and weakness of each.
3.2 Contingent Valuation
The CV method and the different aspects of study design have been outlined earlier in the
thesis. This section presents the search strategy used to identify studies that consider the
feasibility, reliability and validity of the method, and the results that this produced.
3.2.1 Search Strategy
A review of reviews was initially chosen as the search strategy to identify the relevant
literature. These reviews were then updated through a pearl growing approach.
Initially, a review of reviews considering contingent valuation in health care was conducted.
These could be systematic reviews or theoretical/methodological discussions of the method
in the context of health. The review by Diener et al. (1998) was used as the starting point,
as this is a comprehensive review published in a well known journal (Health Economics) and
is cited extensively (over 300 citations in Google Scholar). A further four reviews were cited
, by Diener et al. (1998), (Gafni, 1991; Morrison and Gyldmark, 1992; Johannesson, 1993;
O'Brien and Gafni, 1996). One of these articles (Johannesson, 1993) is a response to
another (Morisson and Gyldmark, 1992). A further two articles were identified as part of
this debate (Fox-Rushby, 1993; Gyldmark and Morrison, 1993). Searching for articles that
had cited Diener et al. (1998) through a pearl growing approach identified a further seven
reviews (Klose, 1999; Olsen and Smith, 2001; Ryan et al. 2001; Ryan et al. 2003; Smith, 2003;
Sach et al. 2007; Smith and Sach, 2010). The most recent of these was by Smith and Sach
(2010), and inspection of their references identified a further review (Cookson, 2003). Pearl
growing from the other identified articles identified only one further review (Smith and Sach,
2009). Therefore a total of 16 review articles were identified.
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Only two of the identified reviews address the issues of feasibility, reliability and validity
comprehensively (Klose, 1999; Ryan et al. 2003). The other reviews categorise existing
health care contingent valuation studies by study design (e.g. Olsen and Smith, 2000; Diener
et al. 1998), or are short discussions of the weakness of CV (Cookson, 2003) or identify
research priorities for the future (Smith and Sach, 2010). While these will be drawn upon,
they do not address the core issues of interest here. In order to identify more recent work
addressing the feasibility, reliability and validity of the CV method a pearl growing approach
was used to identify articles that cite Klose (1999). A total of 204 articles had cited Klose (as
of August 2011). Articles were included if they had been designed to test a specific facet of
feasibility, reliability or validity. CV studies that do not allow any of these to be studied
were not included. Studies only considering the effect of demographics on WTP values
were not included, as this is not the focus of the chapter. Inspection of abstracts led to the
inclusion of 38 articles.
Since the Ryan et al. (2003) review was published in Expert Review of Pharmacoeconomics it
has only been cited 10 times. None of these articles were relevant for inclusion.
3.2.2 Findings
3.2.2.1 Feasibility
The issue of feasibility is not covered in the review by Klose (1999) but a number of
references are identified in the review by Ryan et al. (2003). Thompson et al. (1984) ask 184
patients with either osteoarthritis or rheumatoid arthritis their WTP for an alleviation of
their symptoms using an Open Ended (OE) format. The completion rate for the WTP
questions was only 27%. The authors feel this is caused by the advanced age of the subjects,
their limited education, and by the small proportion of respondents working for pay.
However, applying the completion rates, disaggregated by educational level, to the US
population, similarly disaggregated, suggested that 26% of US adults would complete the
WTP questions as posed in this study. The authors also acknowledge that the completion
rate is similar to that obtained by Fischer (1979), who use probabilistic improvements in
health rather than incremental improvements. Although the authors acknowledge that the
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completion rate of 27% 'severely limits the applicability of any methodology', they do not
believe it establishes the infeasibility of the CV method. Reluctant or perplexed
respondents were not 'prodded' for an answer and the authors feel there is scope to
increase completion rates.
Donaldson (1998) tested the feasibility of the CVmethod by asking pregnant women their
WTP for their preferred option of two different delivery units. An OE format was used and
was administered via a postal questionnaire. A total of 113 women returned the
questionnaire (75% response rate), and 102 of these were suitable for analysis. Of these
questionnaires 66% of women expressed a preference for one unit over another. WTP
values were given by 47 women, giving a completion rate of 69%. Reasons for non-
completion included women not knowing what value to place on their preferred option, no
response at all being provided, and six respondents (13%) gave zero responses, indicative of
a protest response. Reasons for protest responses included "we pay enough taxes already",
or lithe government should pay".
CV formats other then OE tend to be more acceptable to respondents. Donaldson et al.
(1997) test the feasibility of CV by asking respondents OEWTP questions, but for
respondents who are uncertain, they are given a bidding game format in which the
interviewer iterates upwards from zero in increments of £5. In total 300 parents were asked
to participate, of which 82 agreed and were asked their WTP for the provision of child
health services (response rate of 27%). Of 188 WTP valuations (each parent made more
than one valuation) only 25 were deemed invalid (no valuation accompanied by comments
like 'the Government should pay' or 'we pay enough already'). Therefore there was a
completion rate of 87%. Furthermore, a majority of the sample (64 out of 82) claimed that
they found the WTP questions easy to answer. However, there is no indication in the paper
of the proportion of valuations that required the bidding game format, making it difficult to
determine the feasibility of the OE format.
Ryan (1996) ask men and women their WTP for IVF treatment (for either themselves or their
partner) using a DCformat administered through a postal questionnaire. The questionnaire
was mailed to 700 women and 200 men, and a total of 353 questionnaires were returned
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(response rate of 39%). Of these 353 responses, 339 provided a WTP value (through yes/no
response), a completion rate of 96%. Of the 14 who refused to answer, ten gave a reason.
Eight said that there was no limit to what they would pay, one that they do not like paying
for things that do not work, and one that WTP had nothing to do with the value of a child.
Phillips et al. (1997) elicit the WTP for poison control centres using a bidding game format.
They chose a bidding game format after experiencing an 'unacceptable' number of non-
responses in the pre-testing when the OE format was used. The bidding game elicits a high
completion rate (926/933 = 99%). Reasons for the seven non-completions are not given.
Some studies have directly compared the different elicitation methods, and these are
addressed in more detail in the section 'convergent validity'. Briefly, Donaldson et al. (1995)
compared the OE and payment card methods and found that the response rate was higher
and the rate of completion was significantly higher for the payment card method. Frew et al.
(2003) find higher completion rates in the discrete choice questions when compared with
the open ended format.
Flowers et al. (1997) elicit qualitative feedback from respondents who complete an OE CV
question to elicit their WTP to avoid Gaucher disease. The responses are typically
favourable to the method. A majority of respondents felt the method was very clear (79%),
called for only moderately difficult decisions (84%) and that the decisions they were asked
to make were reasonable (83%). Furthermore, more than 61% of respondents felt
comfortable or very comfortable using this method for making decisions about their own
health care. In contrast to this Donaldson et al. (1997) find that a majority of respondents
find OE format CVquestions difficult to answer. A total of 450 were asked their WTP for
their preferred option of two methods of screening for cystic fibrosis. Follow-up showed
that 75% of respondents found the WTP questions difficult to answer. Of those who found
the questions difficult 50% said this was because they could not put a value on such a thing
or because they had difficulty doing so.
Overall, the findings on feasibility are mixed. Using measures such as completion rates to
assess the method are difficult because determining what level is acceptable requires a
subjective judgement, the review was not able to identify clear guidance on what level is
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acceptable. Response rates range from 27% to 75%, while completion rates range from 69%
to 99%. The qualitative feedback received in the studies by Donaldson et al. (1997) and
Flowers et al. (1997) are contradictory. Given that there is not one consistent methodology
for CV and the good being valued differs between studies this variability in findings is
unsurprising.
3.2.2.2 Reliability
As mentioned in the introduction there are multiple tests of reliability, but in this section we
focus on test-retest reliability as this is the most commonly applied test. No studies
assessing the reliability of CV through means other than test-retest were identified. Klose
(1999) identifies four studies that study the test-retest reliability of the CVmethod
(Loehmann et al. 1979; Thompson et al. 1984; O'Brien and Viramontes, 1994; Flowers et al.
1997). In the study by Loehmann et 01 (1979) test-retest reliability was considered
acceptable as the correlations ranged from 0.82 to 0.95, (Note: Ranges of correlation
coefficients are often presented when multiple methodologies are used within a study, such
as multiple elicitation formats). Flowers et al. (1997) used a computer-based bidding
process and also found strong test-retest correlations averaging 0.796, which was
comparable to other preference assessment methods. It should be noted, however, that
this study had the benefit of a young and educated sample. O'Brien and Viramontes (1994)
also used a bidding game and found the correlation to be lower at 0.66, comparing poorly
against the standard gamble method, which produced a correlation coefficient of 0.82.
Thompson et al. (1984) find the lowest correlation coefficient at 0.25. This is almost
certainly due to the large time delay between the first and second iterations, at 1 year
compared with only 4 weeks in the study by O'Brien and Viramontes (1994).
Test-retest reliability has been assessed in developing countries. The Pearson correlation
coefficients ranged from 0.33 to 0.56. Cho et al. (2000) assess the test-retest reliability for
malaria test kit in Myanmar. Retest was three weeks after test, and a bidding game format
was used. The ICCranged from 0.7 to 0.9. Dong et al. (2003) examine the test-retest
reliability of the bidding game and dichotomous choice methods when used to elicit the
WTP for community based health insurance in Burkina Faso. This study benefited from a
larger sample size than previous studies, with 1284 members of the general population
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giving their WTP. The time interval between the test and retest was between four and five
weeks. The Pearson correlation coefficients ranged from 0.593 to 0.675. Mean WTP is
about 25% lower in the retest than in the test (statistically significant difference). A
potential explanation for this is in terms of household food stocks. The first interview took
place in January after the December harvest, whereas the second interview took place
several weeks later when these stocks were at a lower level. The results suggest that the
bidding game method is more reliable than the dichotomous choice method. Ultimately,
the authors argue that the 'contingent valuation method as a whole appears to be a reliable
technique for eliciting WTP' (p.2187).
More recently, Shiell and Hawe (2006) asked members of the Australian general public their
WTP for a vaccine to reduce their likelihood of contracting an infection on holiday that
would reduce their health to one oftwo'EQ-5D health states. Telephone interviews were
used with the bidding format of CV. In order to determine test-retest reliability interviews
were repeated 1 week and 5 weeks after the initial interview. The Pearson's correlation
coefficient between valuations at time 1 and time 2 ranged from 0.68 to 0.70. However,
when comparing valuations at time 1 with valuations at time 3, the coefficients ranged from
0.36 to 0.54. There were also statistically significant differences between mean WTP at the
different time points, with mean values increasing by 25% from time 1 to time 2 and time 3
(mean values were similar at time points 2 and 3). The authors conclude that the test-retest
reliability of CV is 'acceptable, though not substantial' (p.180). There are also concerns that
some respondents may have been giving consistent answers between time points due to
their ability to remember their response in the previous time point. This would suggest the
correlation coefficients are overestimates.
Smith (2004) assesses test-retest reliability by asking 47 members of the Australian general
population their WTP to avoid being in a poor health state (as defined by the Assessment of
Quality of life Instrument), using an DE format. The valuation is repeated 4 weeks later.
Depending on the particular state that is valued the Intra-class correlation coefficient ranges
from 0.66 to 0.94. Smith argues the results indicate that 'WTP values can be reliable within
the health context and from a general population sample' (p.36). An interesting finding is
that the higher the WTP value is, the more reliable it is likely to be. This most likely dueto
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an increasing imposition of the budget constraint. Qualitative feedback captured as part of
the study is analysed in Smith (2007) and seems to suggest higher WTP values require more
thought from respondents which makes them more stable, while at low levels of WTP
values appear to be taken from a 'discretionary amount'.
In summary, the evidence on reliability of the CVmethod is mixed, with correlation
coefficients ranging from 0.25 to 0.95, but most studies find the method to be reliable. One
must be cautious when comparing across the studies because the time between the first
and second valuation differs. Shiell and Hawe (2006) found significant differences in means
which is perhaps more concerning for practical application of the results than individual
variation.
3.2.2.3 Internal (Theoretical) Validity
The theoretical basis of the CV method, in the context of CBA, was outlined in the
Introduction. Essentially, the method is strongly rooted in welfarist theory, as it estimates
either compensating or equivalent variation (depending on whether WTP or WTA is elicited
and whether a gain or a loss is being valued). Typically, two tests are performed to attempt
to determine whether the results produced by the CV method comply with economic theory.
Firstly, are WTP values positively associated with the size of the health gain being valued?
Secondly, do WTP values increase with ability to pay?
To comply with economic theory WTP values should be sensitive to both the scale and
scope of the good(s) being valued. When studying risk reductions in road traffic accidents
Norinder et al. (2001) define insensitivity to scale as "a situation where respondents are
unable to distinguish between different quantities of a particular good". They define scope
insensitivity as "an effect where respondents are not able to separate their WTP for
different outcomes". In other words, sensitivity to scale is an issue of the size/amount of
the same service, while sensitivity to scope is an issue of the range of different services.
However, the distinction between scope and scale insensitivity is not always made clear in
the literature.
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There is an extensive health economics literature studying the sensitivity in health of WTP
values to scope and scale. Klose (1999) identify 15 references relevant to this issue (Acton,
1973; Thompson et al. 1982; Muller and Reutzel, 1984; Thompson et al. 1984; Tolley et al.
1984; Johannesson, Johansson, Kristrom, Borgquist, 1993; Johannesson, Johansson,
Kristrom, Gerdtham, 1993; Neumann and Johannesson, 1994; Ryan et al. 1995; Ryan, 1996;
Kartman, Johannesson, et al. 1996; Kartman, Stalhammar et al. 1996; Donaldson et al. 1997;
Johannesson et al. 1997; Lee et al. 1997). Klose (1999) make no distinction between scope
and scale, but instead refer only to 'scope'. AII15 references found that WTP values were
positively related to the 'scope' of the good being valued. The references covered a wide
range of outcomes including a reduction in the risk of becoming ill, a change in the severity
of the illness and a change in the success rate of in-vitro fertilization. While the relationship
between scope and WTP values was always positive, it was not always proportional and in
some case showed declining marginal WTP. Declining marginal WTP is consistent with
economic theory if there exists declining marginal utility of the good being valued.
Determining whether insensitivity exceeds what would be expected as a result of
diminishing marginal utility is a difficult judgement to make.
However, more recently studies have found evidence of scope/scale insensitivity. Olsen et
al. (2004) varied the size of the health outcome both between respondents and within
respondents. A total of 240 members of the Norwegian general public were asked to value
heart operations for either 100 or 50 patients, cancer radiotherapy for either 300 or 150
patients or a helicopter ambulance that would save either 10 or 15 lives. A total of 300
members of the Portuguese general public were asked to value a reduction in the risk of
having a heart attack for 150 patients by either 10%, 20% or 40%. The results showed no
significant differences in WTP for different sized health effects. Even in the within sample
comparisons, in which respondents were presented with two successive programmes which
were similar in every respect except for the size of the outcomes, the majority of
respondents stuck to the same WTP value for the programmes that had twice the effect.
The authors conclude that 'these findings lend no support to the hypothesis based on the
neo-classical theory of consumer behaviour that WTP should increase with the size of the
good' (p.457). Chestnut et al. (1996), using a sample of 50 angina pectoris sufferers, found
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that mean WTP to avoid four angina attacks did not differ significantly from mean WTP to
avoid eight attacks.
Smith (2001) and Yeung et al. (2003) test sensitivity to scale, where scale is defined as the
level of health status (as a proxy for the quantity of 'health') possessed by an individual.
Smith (2001) asks 47 members of the Australian general public their WTP to move from a
poor health state to an improved health state, as described by the Assessment of Quality of
Life (AQol) instrument. An open ended question format is used and payment is out of
pocket. Yeung et al. (2003) asked 142 Hong Kong residents their WTP to avoid either one
day, three days or seven days of coughing, shortness of breath and congested throat with an
open-ended question. Both studies found that sensitivity to scale of WTP responses
appeared to decrease as the size of the health benefit being valued increased. In both
studies the authors suggest this may be due to the increasing importance of the budget
constraint as the value of the good increases relative to income. Smith (2005) further tests
this theory through further analysis of the data presented in Smith (2001). Using regression
analysis he provides further evidence in support of the importance of the budget constraint
in determining sensitivity to scale.
Explanations for insensitivity to scope/scale, other than the role of the budget constraint,
include the role of 'warm glow' (Kahneman and Knetsch, 1992). Utility may be gained from
imagining that one contributes to good-cause programmes, where satiation may occur after
some initial units of the good have been 'purchased', beyond which no more 'warm glow' is
obtained. Thaler (1985) introduced the term 'mental accounting' for the anomaly that
people seem to operate with separate budgets for various types of goods. When asked to
express a valuation for a particular good, e.g. health care, the respondent taps into her
'mental' budget for health care, which has already been set. Therefore, if the mental
budget for health care is low, the stated WTP reflects the upper level of this budget, rather
than the trade-off between ones' income and the size of the described health improvement.
It seems evidence on the sensitivity to scope/scale of the CV method is mixed. Referring to
the MVQ studies outlined in the previous chapter, Gyrd-Hansen (2003) acknowledges the
likely presence of insensitivity to scope as changes in some dimensions of the EQ-50 did not
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influence WTP values. Baker et al.{2010} also found evidence of insensitivity to scope. WTP
to avoid 12 months of headaches or stomach pains was only 2.2 and 2.3 times the WTP to
avoid 3 months of headaches and stomach pains respectively. Prades et al. {2009} find
insufficient sensitivity of WTP to both the duration of the health state and the size of the
health gain.
Given diminishing marginal utility of income neo-classical theory would suggest that
respondents with a higher income would have to give up more income to return them to
the same level of utility following a health gain, therefore resulting in higher WTP values.
There are numerous studies testing whether this is in fact the case. Klose {1999} identify 11
studies that show a significant positive correlation between income and WTP {Thompson et
al. 1982; Thompson et al. 1984; Berwick and Weinstein, 1985; Appel et al. 1990;
Johannesson et al. 1993; Neumann and Johannesson, 1994; Ryan, 1996; Rosset al. 1995;
Chestnut et al. 1996; Kartman et al. 1996; Asenso-Okyere et al. 1997}. Other studies have
shown a positive relationship between social class {a proxy for income} and WTP {Donaldson
et al. 1995; Miedzybrodzka et al. 1995; Donaldson et al. 1997}. Klose {1999} was only able
to identify three studies in which income did not have a significant influence on WTP
{Johannesson et al. 1991; Johannesson et al. 1993; Olsen and Donaldson, 1993}. This
suggests that the CVmethod performs well against this particular test of theoretical validity.
More recently, Onqujekwe et al. {2008} tested the internal validity of a bidding game,
dichotomous choice with follow up, and a novel haggling format when asking Nigerians to
value insecticide treated mosquito nets. The amount of money spent on food is used as a
proxy for income. The authors found that WTP was consistently found to be positively and
significantly related to the expenditure on food. Grutters et 01 {2009} asked respondents
their WTP for a hearing aid using a payment scale and open ended question. They found
that there was a statistically significant but moderate relationship between WTP elicited
through the open ended question and family income. WTP values elicited through the
payment scale method were not correlated with family income.
Donaldson et al. {1995} also found that WTP was not associated with ability to pay {as
predicted by theory} for the open ended questions, but it was for the payment card method.
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Therefore, the authors conclude that the payment card method is more valid than the open
ended approach.
This section has outlined studies performing one of two tests of internal validity; sensitivity
to scale and correlation with income. The results on sensitivity to scale are mixed.
Diminishing marginal WTP as the size of the good being valued increases complies with
economic theory, but in some case insensitivity seems to exceed what would be expected as
a result of diminishing marginal utility. It is likely that the increasing importance of the
budget constraint plays an important role in limiting the sensitivity of responses. Regarding
correlation with income, it seems that the CV method performs well against this particular
test.
3.2.2.4 Construct Validity
3.2.2.4.i Convergent Validity
As outlined earlier in the introduction CV questions can be asked in four different fashions:
Open-ended, Payment Scale/Payment Cards, Closed-ended/Discrete choice, or bidding
games. Each approach has its own strengths and weaknesses (Drummond et al. 2005).
Open Ended questions pose a difficult cognitive task for most respondents because people
are typically not used to thinking about the maximum they would pay for something.
Furthermore, the method can elicit large numbers of protest responses i.e. the respondents
refuse to give a value (O'Brien and Gafni, 1996). Bidding games may improve the precision
of estimates, but at the expense of starting point bias i.e. the maximum WTP value a person
gives is affected by the first value they are presented with. The Closed Ended/Discrete
Choice Method is reliant upon econometric techniques to identify the quantitative
relationship between the proportion of persons accepting or rejecting the bid at different
levels and hence estimate a WTP value. This approach requires large sample sizes and the
identification of the relevant range in which to sample bids. Weaknesses specific to a
particular method, including starting point bias in bidding games and range bias in payment
cards, are discussed in separate sections. This section focuses on studies directly comparing
different elicitation methods.
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There is no obvious conceptual reason why the results of the different methods should vary
(O'Brien and Gafni, 1996). Indeed, the measures are all intended to measure the same
object. However, some evidence suggests there may be systematic differences between the
methods. This section compares the methods in terms of the results produced.
(a) Open Ended vs Payment Card
Klose (1999) identifies three studies that elicit WTP values through both the open-ended
and payment card methods (Miedzybrodzka et al. 1994; Miedzybrodzka et al. 1995;
Donaldson et al. 1995). In all three studies the payment card method produced higher WTP
values. In two of the studies payment cards produced mean WTP values 25-30% higher
than the Open Ended approach (Miedzybrodzka et al. 1994; Miedzybrodzka et al. 1995),
while the other study found card values to be only 10% higher (Donaldson et al. 1995).
In her PhD thesis Emma Frew elicited WTP for two forms of colorectal cancer screening,
using all four WTP elicitation formats (Frew 2003). The main part of the study, described in
Frew et al. (2001), distributed self-complete questionnaires to patients (who did not
necessarily have any experience of colorectal cancer screening) at English GP practices.
WTP was elicited through OE questions and through Payment Scale. A total of 2214
returned questionnaires were useful for further analysis. A paper by Whynes et al. (2003)
directly compares the two WTP elicitation formats. Through logistic regression analysis they
find the payment scale format to lead to higher mean WTP values. The explanation offered
is of a framing effect. Since the payment scale offered a range which extended to 20 times
the median valuation this may have 'dragged up' individual valuations. In contrast to the
above studies Grutters et al. (2009) asked hearing aid users their WTP for a hearing aid using
both the payment card and open ended approaches and found no significant differences in
the values produced.
(b) Discrete Choice vs the others
Klose (1999) identifies two studies comparing the OE method with the DCmethod
(Johannesson et al. 1991; Donaldson et al. 1997). Johannesson et al. (1991) judged the DC
approach to be problematic since the answers were strongly influenced by the true costs
stated within the questionnaire. They found that the DC approach led to estimates that
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were 12 times greater than the open ended method. Donaldson et al. (1997) also found the
discrete choice method to be problematic and note their concern that many respondents
estimate cost and state this as their WTP.
Frew et al. (2003) replicate their earlier study (Frew et al. 2001) by asking 354 members of
the UK general public their WTP for two different methods of screening for colorectal cancer
(also elicited through self-complete questionnaires). The more recent study differs in that
the WTP format is DC (with analysis through logistic regression). They find that the Discrete
Choice method produces significantly higher results than the other two approaches, by a
magnitude of approximately 20 times when compared with the Payment Scale format and
33 times when compared with the OE format.
Evidence from a study by Ryan et al. (2004) supports the findings of Frew et al. (2003). They
compared Payment Card questions with Discrete Choice questions through interviews with
578 members of the Scottish general population. WTP was elicited for three healthcare
interventions: an expansion in cancer treatments, an expansion in heart operations, and the
introduction of a helicopter ambulance service. The payment card questions elicited mean
WTP values ranging from £40 to £54, while the discrete choice questions elicited values
ranging from £122 to £356 (depending on which treatment was being valued, the upper
limit used in the discrete choice questions and the treatment of lido not knows").
Kartman et al. (1996) compared the discrete choice approach with the bidding game
approach by using the first answer of the bidding game as the discrete choice answer. The
patterns of estimated WTP were similar leading the authors to conclude that the discrete
choice method should be preferred because the risks of starting point bias in bidding games
were to great.
(c) Bidding Game vs The Others
Frew et al. (2004) also make comparison with their earlier study (Frew et al. 2001). They
conducted bidding game format WTP interviews with 106 members of the UK general
population, to obtain their preferences for the two methods of colorectal cancer screening.
They found that the bidding game format produced WTP estimates approximately seven
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times larger than the payment scale and open-ended formats used in Frew et al. (2001).
The predominant explanation proposed by the authors is interviewer bias. The Frew et al.
(2004) study was conducted by face to face interviews, while the Frew et al. (2001) study
was conducted through postal questionnaires. Interviewer bias occurs when respondents
"shape their answers in a way that they think will either please the interviewer or will
increase their status in the interviewer's eyes" (Mitchell and Carson, 1989). Respondents
might be unwilling to offer low values to an interviewer evidently positively disposed
towards the service being valued. This explanation suggests that at least some of the cause
of the disparity in results may be endogenous to the WTP format. The Frew et al. (2004)
study also found evidence of starting point bias in the bidding game format. For one of the
two cancer screening methods, when the starting bid was £10 the mean WTP was £341, but
when the starting point was £200 the mean WTP was £607. The WTP values elicited
through the bidding game format in Frew et al. (2004) were lower than those elicited
through discrete choice in Frew et al. (2003).
(d) Comparing 01/ four methods
Heinzen and Bridges (2008) use all four methods to value a pneumococcal vaccine in
Bangladesh. They found that WTP values varied significantly across the methods, with
average estimates varying between $2.34 and $18. The OE method produced the highest
results while the payment cards produced the lowest results (the discrete choice method
was not used to elicit a WTP value).
(e) Convergence between CVand other Preference Elicitation Methods
Some studies have considered the correlation between WTP and utility elicited through VAS,
SGor no. Zethraeus et al. (1997) found that the QALY-weight gain of a hormone
replacement therapy for women with severe symptoms was about two times higher than
for women with mild symptoms (1.9 times higher for VAS and 2.3 times higher for SG). The
WTP was 2.1 times higher in the severe symptom group, showing a correlation between the
measures of utility and WTP at the aggregate level. Coley et al. (1996) found that VAS, SG
and WTP were all consistent when used for ordering scenarios of pneumonia therapy.
However, O'Brien and Viramontes (1994) found that WTP could not differentiate between
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the severity of chronic lung disease in contrast to utility measurements by either VAS or SG
methods.
(f) Summary of Convergent Validity
It seems that the results of CV studies vary widely depending on the elicitation format used.
Typically OE questions seem to give considerably lower results than the other methods. The
MVQ studies reviewed in the previous chapter employed differing elicitation methods. The
results suggest that making comparisons between studies using differing methods is difficult.
Therefore, knowing which MVQ estimate is the most appropriate for potentially informing
policy decisions is challenging.
The need for standardisation has been recognised has been recognised in the
environmental field. The report of the US National Oceanic and Atmospheric Administration
(NOAA) expert panel has been particularly influential in this respect (Arrow et al. 1993). The
panel advocated the use of the discrete choice format in preference to Open-Ended. This
was on the basis that the Closed Ended format is more realistic and respondents would have
no incentive to behave strategically. Since the recommendations of the panel the discrete
choice format has also been recommended as the standard method for use in health
economics (Johannesson et al. 1996). However, this has not been widely accepted (see
Smith, 2000), not least because the recommendations of the NOAA panel were with respect
to the environmental arena and the health care field is quite different.
3.2.2.4.ii Discriminant Validity
Differences between the elicitation methods, reviewed in the previous section, may be
driven by potential sources of bias associated with each of the elicitation methods. Klose
(1999) posits that biases of the CV method can be based on 'response effects', on 'sampling'
and on 'inference'. The response effect bias is subdivided into 'incentives to misrepresent
responses', 'implied values cues' and 'scenario misspecifications'. Incentives to
misrepresent responses may occur, when respondents state a WTP amount which differs
from their true WTP amount because of strategic reasons, or as an attempt to comply with
expectations of sponsors or interviewers (Strategic Bias). Implied value cues occur when the
contingent market scenario provides or is interpreted to provide information of a correct
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value. Examples are stating point bias in bidding games and range bias of payment cards.
The dichotomous choice method may also lead to bias when respondents tend to answer
'yes' incorrectly to the bids ('yeah saying'). Scenario misspecification biases occur when the
scenario is not understood by respondents as intended. An example is question order bias
which is said to occur when the order of the questions influences the stated WTP amounts.
Examples of each of these biases and studies testing them are reviewed below.
(a) Starting Point Bias
Starting Point Bias may arise in a Bidding Game format if the final value that a respondent
gives is influenced by the first value they are faced with. Klose (1999) identifies five
references relevant to starting point bias (O'Brien and Viramontes 1994; Kartrnan et al. 1996;
Stalhammar, 1996; Chestnut et al. 1996; Phillips et al. 1997). All of these studies found
evidence of starting point bias, with one exception (O'Brien and Viramontes, 1994). In the
study by Stalhammar (1996) a total of 105 Swedish users of anti-secretory drugs were asked
how much they would be willing to pay for a more convenient drug that could be taken with
meals, through one-off out of pocket payment. Half of the sample received the high bid first
(1000 SEK),and the other half received the low bid first (20 SEK). On average, those who
received the high bid first were prepared to pay 289 SEK,compared with 70 SEKfor those
who received the low bid first.
Searching for articles that had cited Stalhammar (1996) identified two more recent articles
testing for starting point bias in CV (Bhatia, 2005; McNamee et al. 2010). Both studies found
evidence of starting point bias, as did the study by Frew et al. (2004). In response to the
study above that did not find evidence of starting point bias (O'Brien and Viramontes, 1994),
McNamee et al. (2010) argue that it is blighted by a small sample size (n=102), which may
explain the failure to reject the null hypothesis of no starting point bias.
Starting point bias can potentially be overcome by the use of an alternative method of
administering the CV exercise, such as Open-Ended. However, these alternative methods
are also plagued with difficulties, so the researcher must weigh up which approach he feels
will provide the most accurate results. Furthermore, Stalhammer (1996) has suggested that
if starting point bias is present this indicates a more serious problem that cannot be
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overcome by using an alternative method. It may suggest that respondents' preferences are
fundamentally unstable and hence pose questions over the whole CV approach.
It is hard to know the likely effect of any starting point bias in the MVQ studies using a
bidding game format, and the authors do not hypothesise over any likely effect
(Blumenschein and Johannesson 1998; King et al. 2005; Lieu et al. 2009; Shiroiwa et al. 2010;
Zhao et al. 2011). In the study by King et al. (2005) the initial bid was $1, the second bid was
equivalent to the respondents' monthly household income, and the maximum bid was 10
times the respondent's annual household income. If a respondent's real value was
considerably higher than the first bid, then this may have exerted a framing effect which
could lead them to revise their valuation downwards. In the other two studies the bid levels
are not stated.
(b) Range bias
Range bias is similar to starting point bias, and can arise in the payment card format if the
value a respondent gives is influenced by then range of values presented on the payment
card. Evidence on the existence of range bias is limited and inconclusive. Klose (1999)
identify two studies relevant to range bias. The first of these (Neumann & Johannesson
1994) asks 231 US potential child-bearers their willingness to pay for IVF treatment. In one
section of the survey respondents were asked if, in the event that they were infertile, they
would be prepared to pay a number of stated amounts: $100, $5,000, $10,000, $25,000,
$50,000, $100,000 or $200,000 for IVF with different chances of success: 10%, 25%, 50%,
and 100%. However, to test for range bias monetary values that were twice as large were
presented to 20% of the respondents. On average the WTP values in the sample given the
double amounts were about 30% higher. The other study identified by Klose (1999),
(Johannesson et al. 1991), asked 400 patients their WTP for treatment for hypertension
using two different CV questions with slightly different ranges on the payments cards in
each version. The study found that the payment cards with a broader range elicited higher
WTP values, but these findings were not significant. Ultimately, Klose (1999) concludes that
there are 'only hints of range bias' (p.105).
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More recently, Whynes et al. (2004) asked 1401 members of the UK general population
their WTP for colorectal cancer screening. Two different payment cards were used, and
respondents were randomised to receive one of the two. The broad payment card
extended to £1000, while the shorter version only extended to £100. The results showed
that the long-scale instrument produced a mean WTP more than 30% higher (statistically
significant) than the short-scale instrument. The authors conclude as follows: "We believe
our findings to be strongly supportive of the existence of range bias in payment card
instruments" (p.189).
In response to the problem of range bias some recent CV studies have used an alternative
elicitation method that involves a randomised card sorting (RCS)procedure (Carthy et al.
1999; Chilton et al. 2004; Smith, 2006). Whereas the payment card approach lists all values
on one card, the RCSapproach has separate cards for each individual value. The cards are
shuffled in the presence of respondents and then drawn one at a time in a random order.
Respondents are asked to sort the cards into one of three categories: amounts they are sure
they would pay, amounts they are sure they would not pay, and amounts they are unsure
about. It is argued that this series of 'take it or leave it' choice simplifies the valuation task
and hence increases the respondents engagement with the exercise. Furthermore, by
avoiding explicit presentation of the full range of values to the respondents, the RCSmay
hope to attenuate the range bias described above. It is hoped that by shuffling the cards in
front of the respondents starting point bias will be avoided since it will indicate to
respondents that the first value gives no indication of the 'correct' answer (Covey et al.
2002).
Smith (2006) tested the RCSapproach against two payment card approaches, one which
presented bids in a low to high ordering, and another which presented bids in a high to low
ordering. A sample of 314 members of the Australian general public were asked their WTP
for a number of health states described by the Assessment of Quality of Life instrument
(Smith, 2001), with payment being out of pocket. The high to low version produced
significantly higher values than the low to high values and the RCSversion. Validity tests
were performed by asking respondents to distinguish between values that they were 'sure
they would pay'. Values they were 'sure they would not pay', values they were 'sure they
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would not pay' and the value that they felt 'most closely approximates their maximum WTP'.
In the RCSformat significantly fewer respondents had values they were 'unsure' they would
pay, and fewer instances where such values were higher than their expressed maximum
WTP. The author therefore argues that values obtained from the RCSapproach are more
likely to reflect 'true' WTP. In light of this, Smith argues that the high to low version is likely
to be subject to starting point bias which increases valuations.
In contrast to the findings of Smith (2006), Covey et al. (2007) find that the RCSprocedure is
no less vulnerable to range bias than the payment card method when applied to health risk
reductions and death rates. A sample of 240 members of the UK general public were asked
their WTP for safety features which might be added to their car, through either the payment
card or RCSapproach. Within each of these approaches respondents were randomly
allocated to be presented with amounts, either on one card, or on multiple cards, ranging
from £0-£500 or £0-£1500. The effect of range bias was higher in the RCSapproach than in
the payment card approach. The ratio between the high and low range mean responses
was 1.18 for the payment card approach, compared to 2.01 for the RCSapproach.
It is clear that the MVQ estimates based on the payment card format may have been
different, had a different range of values been used. Therefore, it is essential that a strong
justification for the range of values used is presented. However, of the MVQ based studies
employing the payment card format only one attempts to provide such a justification
(Cunningham and Hunt, 2000). This justification is weak: the authors argue that the range
was acceptable to respondents (although how this is determined is not clear), and they
point out that the actual cost of the procedure lied within the specified range. One must be
cautious even when comparing MVQ estimates based on the same WTP elicitation format.
(c) Strategic Bias
Free-riding may occur in WTP in two directions. Firstly, if respondents think they will
actually have to pay the amount they reveal they may underbid. Alternatively, if
respondents do not believe they will actually have to pay their stated WTP amount, but they
want to influence the provision of the good in question, we might expect them to overbid.
One approach to overcome the first type of free-riding behaviour is to make the scenario as
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hypothetical as possible. However, this will obviously increase the likelihood of
encountering the second type, as well as the other problems noted above that are inherent
when the scenario becomes too hypothetical.
Klose (1999) identified only one reference that tests for strategic bias (Phillips et al. 1997)
and the study finds no evidence of its existence. Johannesson and Jonsson (1991)
acknowledge that the hypothetical character of CV may increase variance, but no evidence
exists that there is a bias in anyone direction. Therefore they did not include 'hypothetical
bias' in their typology of potential biases.
More recently, Hackl and Pruckner (2005) test for free-riding by asking 2536 members of the
Austrian public their WTP for the provision of health-related Red Cross services. Version 1
of the questionnaire asked people to make a donation, and stated that only those who had
donated could benefit from Red Cross services. In Version 3 people were told that anyone
could benefit from the services regardless of whether they had made a donation (Version 2
was used to assess warm glow). Each respondent completed all three versions (any
randomization is not made clear). If respondents were exhibiting free-riding behaviour they
would have an incentive to give a lower WTP value in Version 3 compared to Version 1.
However, the authors found little evidence of free-riding behaviour. Their results were
robust and not suggestive of strategic behaviour.
(d) Question Order Bias
Order effects may occur within a study wishing to elicit WTP values for multiple
programmes. Stewart et al. (2002) outline three reasons why a study may seek to do this.
Firstly, the NOAA guidelines (Arrow et al. 1993) recommend that respondents be reminded
of substitutes when reporting WTP values. Secondly, if the results are to be used to inform
resource allocation decisions then valuations are required for multiple programmes. Finally,
if faced with only one programme respondents may feel that this is representative of the
wider health sector and hence overestimate their valuation without any notion of
opportunity cost. However, order effects arise if the valuation given to a specific
programme is influenced by the order in which the programmes are presented to the
respondent.
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Klose et al. (1999) identify two studies relevant to ordering bias (Olsen and Donaldson, 1993;
Kartman et al. 1996). The first of these found evidence suggestive of ordering bias (Olsen
and Donaldson, 1993), but as it is not designed to specifically test for this bias, drawing firm
conclusions is difficult. The second study specifically tested for ordering bias and was
unable to find evidence for its existence (Kartman et al. 1996). More recently, Stewart et al.
(2002) presented 473 members of the Irish population with three completely different
programmes: an increase in pain-relieving treatments for cancer patients (C): an increase in
heart operations (H), and an increase in community care services (CC). The first of two sub-
samples valued the programmes in the order C, H, CC,while the other sub-sample faced the
programmes in the reverse order: CC,H, C. Respondents were first asked to rank the
different programmes. They were then asked if they would be willing to contribute
anything through extra taxation for the first programme. Next they were asked if they
would be willing to pay through a voluntary contribution. Finally, they were asked the
maximum their household would be willing to pay each year for the expansion (out of
pocket). This process was then repeated for the other two programmes. The study finds
ordering effects in the ranking of the programmes, in the proportion of zero values reported
and in the WTP for one of the three programmes (community care). The primary
explanation for these effects offered by the authors is fading glow: lithe first programme in
any sequence captures much of the utility associated with giving" (p.585).
A number of explanations have been proposed for ordering effects. Carson et al. (1998)
found that the value of a public good tends to fall when it is valued further down in the
sequence of goods. They argued this effect can be predicted by economic theory due to the
substitution possibilities between the goods and the reduction in disposable income that
occurs with the purchase of each new good. Stewart et al. (2002) argue ordering effects
exist because of a fading glow effect. They argued that respondents tend to receive 'warm
glow' or moral satisfaction from contributing to a publicly financed good, and that the first
program in the sequence is likely to capture the bulk of this moral satisfaction. Therefore,
respondents are prepared to pay more for the first program than for subsequent programs.
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Two of the MVQ studies are likely to be susceptible to order effects as they ask the WTP for
a number of different outcomes, and do not vary the order of the questions (Mason and
Donaldson, 2007; Prades et al. 2009). Since these studies do not specifically test for
ordering effects it is impossible to predict their likely influence. It is important that studies
administering a series of WTP questions for different outcomes randomise the order of the
questions to minimise ordering effects atthe aggregate level.
(e) 'Yeah saying' bias
'Yeah saying' bias occurs if respondents tend to answer yes to a dichotomous choice
question even though their true WTP is smaller than the amount presented in the question
(Kanninen,1995). One possible explanation for such behaviour is that respondents use the
bid as an exogenous information about the value of the health technology. Hammerschmidt
et al. (2003) state that only one study in the health care literature had examined 'yeah
saying' behaviour. In a study by Chestnut et al. (1996) a series of closed-ended questions
were followed by a direct question. Ten percent of the respondents gave lower responses
to the direct question than the highest amount they had said 'yes' to in the closed-ended
question. The authors believe this to be possible evidence of 'yeah-saying' behaviour.
Hammerschmidt et al. (2003) test for both 'yeah-saying' bias and 'nay-saying' bias,
(respondents tend to answer no to a dichotomous choice question even though their true
WTP is higher than the amount presented in the question), by responses to dichotomous
choice questions with those from payment card questions. Patients with Type 2 diabetes
are asked their WTP for a reduction in the risk of diabetic complications firstly through
payment card, and then through dichotomous choice. The bids in the dichotomous choice
questions were based on the distribution of WTPs which the patients were definitely willing
to pay according to their answers on the payment cards. If a respondent stated a
willingness to pay a given amount in the payment card exercise, and then refused to pay this
amount in the DCquestions this was regarded as an 'unexpected no', and visa versa. Of 102
'yes' responses to the DCquestions 31 were deemed to be unexpected. Of 72 'no'
responses 16 were unexpected. No-answering behaviour was more pronounced at low bids,
while yes-answering behaviour predominated at high bids. The study design allows only
tentative explanations for the findings. Nay-saying might theoretically be explained by .
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conservatism or when preferences for money improvements dominate. However, it could
be that range bias in the payment card questions may have caused an upward bias in these
questions, leading to unexpected 'no' responses in the DC questions. Yeah-saying may have
arisen when health improvements dominate over money-improvements.
(f) Summary of Discriminant Validity
Earlier it was shown that the different elicitation methods can produced widely differing
results in CV studies. This section has shown potential sources of bias that may drive these
differences and highlights the careful consideration researchers must give to planning a CV
study in order to minimize bias. There is evidence of starting point bias in the bidding game
format, range bias in the payment card format, and yeah saying bias in the DCformat. No
evidence of strategic bias was found but question order bias represents another potential
concern.
3.2.2.5 Other Conceptual Aspects of Study Design
As well as elicitation method, addressed earlier, there are other conceptual aspects of the
study design that may influence the results produced by a CV study. In particular, evidence
suggests that whether WTP or WTA is used and the choice of payment vehicle that is
specified may influence results.
(a) WTP or WTA
As outlined in the introduction, CV can elicit either the WTP or WTA. The choice of method
will be determined by the direction of measurement and whether the researcher wishes to
elicit the compensating variation or equivalent variation. If the introduction of a technology
induces a utility gain, the compensation variation is a willingness to pay, the equivalent
variation is a willingness to accept. Both are monetary measures of the same utility gain.
However, some evidence suggests that WTP and WTA do not coincide. While there is
extensive evidence in the environmental field, it is somewhat limited in the healthcare
context. The review by Klose (1999) identifies only one study that directly compares WTP
and WTA (Donaldson et al. 1997). In this study WTP was measured as compensating
variation and WTA as equivalent variation. There were no significant differences in
valuations derived from the two methods. More recently, differences between WTP and
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WTA for visits by a family physician have been studied (Fernandez et al. 2010). A total of
451 Spanish subjects at six health centres were asked their WTP followed by their WTA for
visits by a family physician. Payment cards were used and the payment vehicle was one-off
out of pocket payment. They found that, on average, WTA values were 3.3 times higher
than WTP values. They also found the ratio increases with age and decreases with income.
Elsewhere, in the healthcare context, O'Brien et al. (1998) evaluated a new drug to treat
cancer and found a WTA/WTP ratio of approximately 2.
---Reasons for the disparity between WTP and WTA
One explanation is the existence of an 'income effect'. WTP is constrained by ability to pay,
while WTA has no such constraint. Therefore, it is possible that payment capacity in WTP is
reached before satisfaction with the compensation in WTA is reached. Another theory, is
Kahneman and Tversky's (1979) psychological theory of an endowment effect, such that the
loss of utility associated with the loss of something weights heavier than the utility
associated with gaining the same programme benefit. Hanemann (1991) has argued that a
lack of substitute commodities for a removed programme will inflate WTA.
---Implications of this disparity
Since WTP is used almost exclusively in health care CV studies, one may feel that the
discrepancy between WTA and WTP is of little importance. Indeed, Smith (2003) reviewed
111 CV studies and found only one that had applied WTA (Lindholm, Rosen and Hellsten,
1994). However, O'Brien et al. (2002) argue that the discrepancy between WTA and WTP is
evidence that members of the general public value an intervention differently depending on
whether it is being introduced or phased out (similar to the theory of Kahneman and
Tversky, 1979). In other words, the 'selling price' of an intervention is different to the
'buying price'. Not only does this suggest that cost benefit analysts need to be careful to
adopt the right approach, it also has implications for cost-effectiveness analyses using the
QAlY as the measure of benefit. O'Brien et al. (2002) argue that the disparity suggests a
kink in the cost-effectiveness threshold, so that the slope is different in the NE quadrant of
the CEplane (where the cost and effects increase and hence benefits would be measured
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through WTP}, compared to the SW quadrant (where the costs and effects fall and hence
the negative benefits are measured through WTA).
The MVQ studies in the previous chapter all apply WTP. If they had instead applied WTA the
likelihood is that the MVQ estimates would be considerably higher. A potential implication
of the argument of O'Brien et al. (2002) is that the MVQ estimates can only be applied to
programmes that are being introduced, not programmes that are being phased out.
(b) Payment Vehicle
Payment vehicle refers to the way in which the hypothetical payment in the CVmarket is to
be made e.g. through taxation or out of pocket. There is limited literature studying the
impact payment vehicle has on results of contingent valuation studies. O'Brien and
Viramontes (1994) compared out of pocket payment WTP for IVF with WTP in taxes for a
public IVF program. Although the public perspective should cover additional aspects such as
altruism in the evaluation, the personal WTP was higher. This might also indicate a negative
attitude against taxes as payment vehicles.
Watson and Ryan (2004) asked 1400 members of the UK general public their WTP for air
ambulances through computer assisted telephone interviews using a discrete choice format.
Two payment vehicles were used, taxation and donation, with respondents randomly
allocated to one of the two vehicles. The first finding was that more respondents were
prepared to make a contribution through taxation (61%) than were prepared to make a
charitable donation (54%). The second finding was that respondents facing the taxation
questions gave higher WTP values (Le. they were more likely to state 'yes' to the willingness
to pay amounts).
The foremost explanation for payment vehicle bias is strategic behaviour as outlined earlier
(although the evidence found did not support the hypothesis of strategic behavior). There
may be an incentive to exaggerate WTP when payment is not compulsory. Conversely there
may be an incentive to state too low WTP when payment is individual and compulsory.
However, such an explanation does not explain the findings of Watson and Ryan (2004), that
voluntary donation leads to lower WTP values. In this case individual may not choose to
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make a contribution (or make a low one) if they feel others will not make a similar
contribution. Taxation may elicit greater WTP because taxation is progressive and will
involve making payments in small increments over a long period of time. This is in contrast
to out of pocket donations which will require a one-off payment. Furthermore, one-off
payments are more likely to be constrained by ability to pay than contributions through
taxation.
The payment vehicle adopted must be appropriate for the jurisdiction in which the
questions are being asked, to make the contingent market as realistic as possible, and to
avoid the potential sources of bias outlined above. For example in health, taxation may be
appropriate for the UK, but insurance premiums would be more relevant for the US.
Furthermore, as noted by Drummond et al. (2005), different payment vehicles will be
appropriate for the valuation of different products. So, insurance may be suitable for high
technology items, while out of pocket payments (e.g. co-payments) may be most relevant
for consumer based products such as pharmaceuticals.
Smith (2003) reviewed 111 health care CV studies and noted the payment vehicle used. The
following categories were used: out of pocket payment; taxation; private insurance;
voluntary donation; combinations of these; not available. In the vast majority of the studies
(82%) out of pocket payment was the vehicle of choice. Of the remaining studies 10 fell into
the 'not available' category, five used taxation and five used a combination of methods.
Cross tabulation found that choice of payment vehicle was not systematically influenced by
the country in which the study was being conducted. Tax payments were not used in the UK
in any of the studies, and insurance was not used (apart from in combination with out of
pocket payments) in any USstudies. Smith (2003) comments, "There seems to be some
confusion in the conduct of studies" (p.61S).
Of the existing MVQ studies all but one use out of pocket payment, which is consistent with
the existing healthcare CV studies reviewed by Smith (2003). The effect that this has on
values is unclear. Ability to pay may act as a greater constraint when one-off payments are
used, leading to lower estimates than if alternative methods such as taxation were used. As
outlined above the effect of the payment vehicle may differ depending on the jurisdiction in
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which it is applied. For example, Byrne et al. (2005) use a one-off out of pocket payment in
the US, while Mason and Donaldson (2007) use the same approach in the UK. Given the
presence of a national health service in the UK this approach may be particularly
inappropriate. Given that very few health care systems around the world now require
patients to payout of pocket for their treatment at the point of use, beyond small co-
payments for pharmaceuticals (especially in the developed countries where the MVQ
studies have been performed), the contingent markets in the existing MVQ studies have
perhaps not been appropriately specified.
This section has shown that the payment vehicle specified in a CV study is an important
consideration. The potential impact of the budget constraint will be influenced by the
choice of vehicle, and if the results are to reflect real life behavior (criterion validity,
assessed in the next section) the vehicle must be realistic to the jurisdiction in which the
questions are asked.
3.2.2.6 Criterion Validity
The strongest test of validity may be seen as the extent to which behaviour stated in surveys
is replicated in the real world. There are limited studies testing this in health economics,
partly due to the lack of a market for most healthcare interventions. Klose (1999) identifies
two studies that allow some assessment of criterion validity (Walraven, 1996; Anderson et
al. 1997). Walraven (1996) asked fee paying hospital inpatients and outpatients how much
they would be willing to pay for the services they were receiving. The majority of
respondents stated WTP values that were less than the amount they were actually paying.
This suggests that the fees are considered too high which deters some potential users
leading to an even higher average cost for the actual users. Fees may be too high, but when
faced with need, patients pay more than they would normally be willing to. Alternatively,
the design of this study may have been susceptible to strategic behaviour with patients
seeking to influence future prices. Anderson et al. (1996) asked respondents their WTP to
shorten their waiting time for elective surgery. Between 12-25% of respondents indicated
that they were willing to pay the market rate (by going private) but only 1.7% had actually
chosen to do so. This suggests that respondents exaggerate their true WTP.
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Bhatia and Fox-Rushby (2002) assessed criterion validity by asking 300 households in India
their WTP for treated mosquito nets with a bidding game format. One month later the
households were revisited and asked whether they would be prepared to buy a treated
mosquito net for the modal value from the previous survey. The results showed that at the
aggregate level their was no discrepancy between the hypothetical and actual values.
However, at the individual level around 3?% of respondents did not act in accordance with
their hypothetical preferences. A similar approach was taken by Onwujekwe et al. (2005)
who asked members of the Nigerian general population their WTP for insecticide treated
bed nets through bidding game, dichotomous choice, and a novel structured haggling
technique. One month after this initial survey respondents were given the opportunity to
buy the nets at a fixed price (less than the market selling price). In total 21 out of 71
respondents, who initially stated a WTP greater than the asking price in the second survey,
would not buy a bed net. Statistical analysis showed that the key explanations for these
divergences were the attitude of community leaders and the external information the
respondents received, both of which increased the initial WTP value.
Blumenschein et al. (2001) conducted a field experiment comparing hypothetical and real
purchase decisions for a pharmacist providing asthma management programme among 172
subjects with asthma. Subjects in the hypothetical group were asked their WTP through a
DCquestion using one of three prices, while subjects in the actual group were given the
opportunity to purchase the service at one of the three prices. In the hypothetical group
38% of subjects said that they would purchase the good at the stated price, but only 12% of
subjects in the real group purchased the good. There were statistically significant
differences between the hypothetical and actual groups for two of the three prices.
However, subjects in the hypothetical group who stated they would pay the given amount
were asked whether they were 'probably sure' or 'definitely sure' of their decision. The
overall proportion of 'definitely sure' yes responses was 14%, which was very close to the
12% yes responses in the real group. When only the 'definitely sure' yes responses were
included there were not statistically significant differences between the groups for any of
the prices. However, the authors acknowledge that this may be coincidental and the finding
does not validate the particular calibration method.
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3.2.2.7 Summary of findings on the CV method
Extensive evidence has been presented on the performance of the CV method. Results on
feasibility are mixed with completion rates ranging from 69% to 99%. Non-completions are
typically due to protest responses. The results on reliability are also mixed. The differences
between studies performing test-retest reliability analysis make it difficult to draw firm
conclusions. In terms of validity, the method seems to correlate well with income which is
consistent with theory. Evidence on insensitivity to scale is mixed, with the budget
constraint revealing itself as a potential source of any insensitivity. One of the key findings
is that results of CV studies seem to vary greatly depending on the elicitation format used.
This variance is potentially driven by a number of sources of biases that the different
formats are susceptible to.
3.3 Time Trade-Off
As mentioned in the introduction, the lTD method requires participants to choose between
two scenarios and make and in doing so make a trade-off between quality of life and length
of life (Torrance et al. 1972). The method was developed to generate values similar to the
SGmethod, while avoiding the need for the use of complex probabilities (Buckingham and
Devlin, 2006). This section assesses the feasibility, reliability and validity of the method.
3.3.1 Search Strategy
As with the previous review on the CV method, the aim of this review is to consider the
feasibility, reliability and validity of the lTD method. A review of reviews was considered
the most appropriate method of capturing the relevant literature. These could be
systematic reviews or theoretical/methodological discussions of the method in the context
of health. The review by Green et al. (2000) was used as a starting point. Note, this review
covers up to November 1997. A further three reviews were cited by Green et al. (2000)
(Torrance, 1986; Torrance, 1987; Froberg and Kane, 1989). In order to identify more recent
work a pearl growing approach was used with the most recent review, Green et al. (2000)
used as the starting point. A total of 125 articles were identified (as of November 2011),
99
Chapter Three - Feasibility, Reliability and Validity of the Contingent Valuation and Time Trade-Off
Methods
and a total of seven were deemed relevant for inclusion. An article was included if it was
designed to test a specific facet of feasibility, reliability or validity. Studying the reference
lists of these articles led to the identification of a further two review articles (Nord, 1992;
Dolan, 1998). Pearl growing from these other review articles identified a further eleven
articles. Finally, although Dolan et al. (1996a) is not a review (it is an empirical study
comparing different variants of no and ~G), since it is a highly referenced article a pearl
growing approach was used with this article as the starting point. This led to the
identification of a further ten articles, three of which were reviews (Arnesen and Norheim,
2003; Arnesen and Trommald, 2004; Arnesen and Trommald, 2005). At this point it was
deemed that saturation point had been reached.
In summary a total of nine review articles and a further 27 articles since 2000 were
identified that address the feasibility, reliability and validity of no.
3.3.2 Findings
3.3.2.1 Feasibility
In their review, Froberg and Kane (1989), identify only one study on the feasibility of the
no method, which finds no to be easier for respondents than SG (Torrance, 1976).
Torrance (1976) measures the feasibility of VAS,no and SGby their acceptability to the
subjects, their ease of use for the interviewers and their cost. The results showed all three
methods to be acceptable to respondents as only 2% of all interviews were broken off by
respondents. However, the no method was found to be the easiest to complete, based on
informal feedback from three of the samples, and more formal measurements introduced
with a fourth sample. The interviewers found all three techniques easy to learn and
administer and had no preference for one over the other. Despite this, the authors note
that without colour coded cards and a probability wheel the SGmethod would have been
almost impossible. Furthermore, the SGmethod was only used on the most educated of the
four samples. Torrance acknowledges that the no and SGmethods are both time
consuming and expensive, typically requiring trained interviewers. In contrast, the VAS
method is more straightforward and could be administered as a postal questionnaire,
perhaps as an add-on to existing household surveys.
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Green et al. (2000) identify eleven studies that support the feasibility (they use the
terminology 'practicality') of no (Detsky et al. 1986; Krumins et al. 1988; Fryback et al.
1993; Reed et al. 1993; Ashby et al. 1994; Glaziou et al. 1994; Patrick et al. 1994; van der
Dank et al. 1995; Dolan et al. 1996a; Johnson et al. 1996; Kreibich et al. 1996). These
studies demonstrate high completion and response rates, and three of the studies have
shown the ITO method to outperform the SGmethod by small margins (Red et al. 1993;
Dolan et al. 1996a; van der Dank et al. 1996). Fryback et al. (1993) perform a large scale
population survey in the USwith 1,356 respondents who are asked to value their own
health through ITO. They also achieve response rates of over 95%. Glasziou et al. (1993)
has found ITO to be feasible in self-complete format. The achieved completion rates of 91%
in a sample of 714 patients 6 months after myocardial infarction. SGhas also been shown
to be feasible in self-complete format (Dolan et al. 1996a).
While Green et al. (2000) do not identify any studies that refute the feasibility of the ITO
method, they do present some difficulties that have been encountered. In the study by
Fryback et al. (1993) 38 respondents did not complete the ITO section of the interview. Of
these, 28 refused to answer, finding the questions 'silly', 'too hard to imagine', or in conflict
with personal philosophical religious beliefs, for other unexplained reasons. Five interviews
were terminated by the interviewer for apparent problems in comprehension of the
questions by the interviewees. The ITO section was skipped or terminated by the
interviewer for five respondents who might have or did become distressed by the questions.
Gage et al. (1996) asked 83 atrial fibrillation patients to value stroke related health states
using ITO and SG. Results from 13 of the 83 subjects were excluded for one of three
reasons: five subjects did not complete the interview because of difficulty with the utility
assessment or time constraints, seven subjects did not understand one or more questions,
and one subject said that she would rather die than have any health state, even her usual
health. Unfortunately the manuscript does not make it clear whether these difficulties were
predominantly encountered when respondents were faced with the ITO or SGquestions.
Badia etal. (1999) assess the feasibility, reliability and validity of VAS and ITO. They ask 294
members of the Spanish population to value EQ-5D health states. Feasiblity was assessed in
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terms of percentage of non-response and missing values, difficulty ratings (interviewer and
interviewee), and administration time. The non-response rate was very low for both VAS
and ITO (three non-responses for VAS and five for ITO). Respondents found ITO more
difficult than VAS. Twenty six percent of respondents thought VAS was either 'difficult or
'very difficult', while the corresponding figure for ITO was 37%. Interviewer ratings of
difficulty suggested that very few respondents had difficulty with either of the methods (9%
on the VAS and 8% on the ITO). Administration time was significantly longer for the ITO
(21.8 minutes) than for the VAS (11.3 minutes). Badia et al. (2001) demonstrate the
feasibility (and validity) of both the ITO and VAS methods for the valuation of temporary
health states. The valuation of temporary health states is not an issue addressed in this
thesis.
Wee et al. (2008) asked 62 members of the Singaporean general population to value EQ-50
health states using both SGand ITO. They assess the feasibility of the methods through a
number of follow up questions. Respondents evaluated the following aspects of feasibility
on a 10cm 0 to 10 VAS: 1) ease with which they understood the instructions; 2) ease with
which they completed the exercise; and 3) amount of concentration needed. Subjects felt
that both SGand ITO were easy to understand, with both methods receiving a mean score
of 8 on the VAS (where 10 corresponds to easy and 0 to difficult). In response to the follow
up question asking whether the ITO instructions should be amended six respondents felt
the ITO instructions should be amended, while none thought the SGquestions need to
change. Of these six, four said they became confused and two felt that the term 'immediate
death' was 'shocking' and that giving up life given by God was offensive. Respondents felt
that both SGand ITO questions were easy to complete (both received a mean score of 8)
and that they did not require a lot of concentration (both received mean scores of 3, where
o corresponded to little concentration). When asked whether they preferred SGor ITO,
50% of respondents said they preferred SG,while 45% preferred ITO and 5% had no
preference.
---Non- Trading
Both Fryback et al. (1993) and Handler et al. (1997) ask respondents to value their own
health through ITO and encounter a high prevalence of non-trading behaviour i.e.
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respondents are not prepared to give up anytime to improve their current health to perfect
health. Fryback et al. (1993) find that the median ITO value is 1.00, meaning that more
than 50% of respondents were not prepared to trade any time. This does not necessarily
mean the ITO method was unfeasible. It could be that this many respondents were
genuinely in full health. Handler et al. (1997) ask 100 respondents recruited from a hospital
cafeteria (visitors and staff) to value their own health through ITO. While the interview
failure rate was less than 3%, 24 of the 100 respondents were not prepared to trade any
time. The authors found that those respondents unwilling to trade had less perceived
control over their lives (as measured through Locus of Control Scale, Levenson 1974),
although this was not statistically significant.
In the large scale study to derive the UK EQ-SDvalue set (Dolan et al. 1996b) 3395
respondents were asked to value 13 health states of differing severity. Although almost half
of the respondents were prepared to sacrifice life expectancy in order to avoid all of the
dysfunctional states they were asked to consider, one quarter were unwilling to sacrifice
even a couple of weeks at the end of 10 years for 3 or more states. The explanation offered
is a 'status quo' effect: people may give some epical status to their current position, and
react asymmetrically to movements away from that position, placing greater weight on
what they perceive as losses vis-a-vis the status quo in the form of reduced survival than on
what they perceive as gains in terms of health status (in line with the theory of Kahneman
and Tversky, 1979, discussed earlier). Therefore, it is suggested that there is some
'threshold of tolerability' that must be exceeded before respondents will give up time. This
explanation is re-stated following qualitative follow-up with 43 of the respondents, as
presented in Robinson et al. (1997).
Van Nooten et al. (2009) study determinants of willingness to trade in ITO exercises. They
ask 339 respondents to value three EQ-SD health states through an internet questionnaire.
For state 21211 78.2% of respondents did not want to give up any life years Le. were non-
traders. For state 22221 71.1% of respondents were non-traders and for state 33312 23% of
respondents were non-traders. The study also collected age and subjective life expectancy.
Probit regression analysis is performed in which the dependent variable is the willingness to
trade, and the explanatory variables are remaining life expectancy {age minus subjective life
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expectancy), age, gender, education and own health. Remaining subjective life expectancy
was the only significant variable, the effect being that the larger the remaining years of life,
the lower the willingness to trade. The authors argue that this might be explained by the
fact that respondents whose life expectancy exceeded 10 years felt 'cheated' out of life
years. This might strengthen the affect of loss aversion mentioned earlier. Conversely if
respondents are given more years than they had expected they would be more willing to
give up years in ano.
In summary, there is strong evidence to support the feasibility and acceptability of the no
method. Response and completion rates are high (typically in excess of 90%), and
respondents commonly find no questions easier to complete than SGquestions. One issue
is the prevalence of non-trading. Evidence of non-trading among members of the general
population valuing their own health is not concerning, but non-trading in valuations of poor
hypothetical states is problematic. This may occur when respondents feel the 10 year time
horizon is not realistic.
3.3.2.2 Reliability
(a) Internal Reliability (also known as Intra-rater reliability)
Torrance (1986) reviews the evidence on both the reliability and validity of the VAS, SG and
no. Torrance considers internal reliability, test-retest reliability and precision. Internal
reliability refers to a second measurement taken as part of the original interview. In
Torrance's earlier work he found the coefficient of internal reliability to range from: 0.86 to
0.94 for the VAS (Torrance et al. 1982); 0.77 to 0.92 for the SG (Torrance 1976); 0.77 to 0.88
for no (Torrance, 1976; Torrance et al. 1982). No studies were identified that have used
this measure of reliability to assess the no method since this early work by Torrance.
(b) Inter-rater reliability
Inter-rater reliability refers to the consistency in valuations between respondents. Froberg
and Kane (1989) consider inter-rater reliability in their review, but identify only one study
testing this (Patrick et al. 1973), and this study does not consider no. Krabbe et al. (1997)
asked 104 students to value 13 EQ-50 health states, through SG,no, VAS, CV (they use the
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terminology 'WTP'), and the Paired Comparisons Method. The authors estimate inter-rater
reliability though G-Theory. This method attributes variance to different sources and is
based on a comparison with expected mean squares. Through this method the authors are
able to attribute a proportion of the variance between individuals that is attributable to the
health state. Coefficients are produced which the authors argue can be regarded as
standard reliability coefficients. The coefficients were as follows: VAS (0.77), CV (0.49), TIO
(0.65), SG (0.58). For the CVmethod more than 30% of the total variance was due to
systematic differences between participants. Krabbe et al. (1997) argue that 'although a
linear transformation of the mean WTP values to SG/TIO was technically possible, WTP in
our operationalisation was found to be an inferior method with an unacceptably low
reliability' (p.1649). They find the inconsistency between the dominant pairs of health
states worrying and feel that WTP may have to be regarded as an unfeasible method. In the
case of TIO and SGthey conclude that the reliability was satisfactory.
(c) Test-retest reliability
Green et al. (2000) summarise the results of 12 empirical studies examining the test-retest
reliability of TIO (Torrance, 1976; O'Connor et al. 1987; Reed et al. 1993; Ashby et al. 1994;
Gabriel et al. 1994; Dolan et al. 1996a; Dolan et al. 1996b; Gage et al. 1996; Molzahn et al.
1996). The time between the initial test and the re-test in these studies ranges from 1 week
to 1 year. The correlation coefficients range from 0.5 (Ashby et al. 1994) to 0.92 (Gage et al.
1996). Typically, the test re-test correlation coefficient is lower (suggesting poorer
performance) the longer the time gap between the two valuations. For example, the study
in which the time gap is 1 week (O.Connor et al. 1987) produces a correlation coefficient of
0.87, while the study in which the time gap is 1 year produces a coefficient of 0.62 (Torrance,
1976). Torrance (1986) suggests this may, in part at least, be explained shifts in people's
preferences over time. Alternative explanation is that when the time gap is short
respondents are able to remember the valuation that they gave in the first instance. There
are five studies which directly compare SGand TIO, and one study uses both props and no
props versions giving a total of 6 points of comparison (Torrance 1976; O'Connor et al. 1987;
Reed et al. 1993; Dolan et al. 1996b; Gage et al. 1996). TIO outperforms SG in three of five
points of comparison (in one case a range of coefficients is given for TIO making it difficult
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to determine whether it outperformed SG). Ultimately, Green et al. (2000) argue that VAS,
SGand ITO all 'demonstrate an acceptable level of reliability' (p.157).
Further evidence on the test-retest reliability of the ITO method has been published since
the review by Green et al. (2000). Badia et al. (1999) perform test-retest analysis on 50
respondents. These 50 respondents repeated the interview one to four weeks after the
initial administration, with the same interviewer performing both interviews, and the states
being valued in the same order. While the studies identified by Green et al. (2000) typically
use Pearson correlation coefficients, Badia et al. also estimate reliability coefficients using
Generalizability Theory. Badia et al. (1999) estimates three main sources of variance:
'health state', 'individual' and 'time'. The most reliable method is that with the lowest
proportion of variance attributable to time. The ICCwas 0.90 for VAS and 0.84 for ITO. This
is similar to the results reviewed in Green et al. (2000) in the studies in which the time gap
was similar. There were only significant differences between the first and second ITO
valuations for one state (21232), while there were significant differences in five states for
VAS. The results of the generalizability analysis showed that the variability attributable to
time was zero for both methods. Badia et al. (1999) conclude that both methods
demonstrated high test-retest reliability at individual and aggregate level.
Groome et al. (1999) ask 64 Canadian patients with renal failure to value a number of renal
related treatments through VAS, ITO and SG. Ten days later they were asked to repeat the
valuations. The reliability between the valuations is assessed through the coefficient of
repeatability: the maximal difference one would observe between assessments from once
occasion to the next within an individual and is calculated by multiplying the standard
deviation of the differences by 1.96 (Bland and Altman, 1986). The coefficient of
repeatability was 27.4 for SG, 38.4 for ITO and 36.5 for VAS. This indicates that the SG
values could differ by as much as -27 to +28 (on a scale from 0 to 100) from one occasion to
the next, while the ITO values could differ by as much as -42 to +35. The authors argue that
'the results of this study cast doubt on the repeatability of the SG, ITO and VAS methods,
which is a necessary element in the determination of the validity of a measurement
method' (p.856). However, in the context of economic evaluation what matters is the
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aggregate values. At the aggregate level there were no statistically significant differences
between the first and second valuations for any of the methods.
(d) Other assessments of reliability
Torrance (1986) considers reliability in terms of the precision of an individual measurement,
where precision is determined by the standard deviation (SO)of the measurement error (a).
Torrance (1976) found the SOto be 0.13 for both SGand TID, while Torrance et al. (1982)
found the SOto range from 0.09 to 0.15 for VAS. Therefore, if an individual responds to a
TID question with a utility of 0.60 for a particular health state, the 95% confidence interval
would be 0.34- 0.86. Arguably, this assessment of reliability is of limited use, since the
imprecision of individual measurements can be ameliorated by taking the mean of a large
group of subjects. Since the standard error of the mean is aNN, the mean utility value for a
health state can be made as precise as desired by increasing the group size N. Therefore,
the above results suggest that a larger sample size will be required to produce accurate
results for VAS than will be required for SGor TID.
In summary, the evidence suggests the TID method is reliable. Only the study by Groome
et al. (1999) questioned the reliability of the method, but this study found no significant
differences between the first and second valuations at the aggregate level.
3.3.2.3 Validity
Green et al. (2000) assess the validity of SG,TID and VAS in a number of ways. They first
consider the theoretical basis of the methods, before considering any empirical support for
these theoretical underpinnings. They then consider how accurately the methods predict
preferences.
3.3.2.3.i Theoretical Basis (Internal Validity)
The SGmethod is strongly rooted in von Neumann-Morgenstern utility theory (von
Neumann and Morgenstern, 1944) and as such has been referred to as the 'gold standard'
of preference elicitation (Torrance, 1976; Torrance and Feeney, 1989). However, it should
be noted that this position has been challenged (see for example Loomes and Sugden, 1982;
Kahneman and Tversky, 1989; Torrance and Feeney, 1989; Richardson, 1994). In contrast to
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SG, the no method arose not from any particular theory of utility, but rather from a
pragmatic desire to generate valuations with similar empirical properties to SG, while
offering a more feasible alternative to it (Buckingham and Devlin, 2006). Therefore, since
no valuations do not conform to the utility-under-uncertainty requirements of von
Neumann and Morgenstern, they have been considered by some to be "values" rather than
utilities per se (Drummond et al. 2005), though this interpretation has been contested
(Richardson, 1994).
Attempts have been made in the literature to place no within a theoretical framework.
Mehrez and Gafni (1990) show no choices using indifference curves and discuss no in the
context of value function theory. Value function theory was initially developed (Dyer and
Sarin, 1982) to examine strength of preference when making decisions under uncertainty.
Mehrez and Gafni (1990) apply this theory to the choice between quality and length of life
in no exercises. Essentially they argue that no valuations can not be compared unless the
underlying value function has been validated. This is not an area that has been pursued
further in the literature, and Mehrez and Gafni make no recommendation as to how the
value function could be validated.
Buckingham et al. (1996) were the first to portray no in the context of welfarist theory and
Hicksian compensating variation. In this context no appears not too dissimilar to CV. To
reiterate, compensating variation measures a welfare gain by the compensating loss of
something else that is valuable, so that the respondent is returned to his/her original level
of welfare. In the context of no the welfare gain results from an improvement in health,
and the compensating loss is in the form of reduced life expectancy. The respondent must
decide what reduction in life expectancy will return them to their original level of utility.
This potential theoretical framework is developed further by Buckingham and Devlin (2006).
They posit four distinctive no approaches, one of which is the standard no method
outlined above. The standard no approach elicits a respondents compensating variation
for a health gain. However, in the context of Hicksian theory (Hicks, 1943; as outlined in the
introduction in the context of contingent valuation) there are three further valuation
possibilities: compensating variation of a loss, equivalent variation of a gain, equivalent
variation of a loss. The four different valuation possibilities are illustrated in figure 3.1.
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Figure 3.1: (a) compensating variation for a gain; (b) compensating variation for a loss; (c)
equivalent variation for a gain; (d) equivalent variation for a loss (taken from Buckingham
and Devlin, 2006, p.1151).
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In each of the graphs in figure 3.1 the x axis represents length of life (t), and the y axis
represents health (H). Uo, U1 and U2 represent indifference curves that portray a given level
of utility that can be achieved from different combinations of length of life and health,
'where U2>U1>Uo. Figure 3.1 (a) represents the conventional ITO approach (compensating
variation for a health gain). Movement from c to b represents the health gain, while
movement from b to a represents the amount of time that must be lost to return the
individual to his/her original level of utility (U1). Figure 3.1 (b) represents the compensating
variation for a health loss. Movement from b to c represents the fall in health, while the
movement from c to d represents the increase in life expectancy that is required to return
the individual to their original level of utility (U2). Figure 3.1 (c) represents the equivalent
variation for a gain. The movement from c to b represents the health gain, and the
movement from c to d represents the increase in life expectancy that would take the
respondent to the same level of (higher) utility (U2) generated by the increase in health.
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Figure 3.1(d) represents the equivalent variation for a loss. The movement from b to c
represents the fall in health, while the movement from b to a represents the fall in life
expectancy that would take the respondent to the same level of (lower) utility (U1)
generated by the fall in health.
Considering TTO valuations as Hicks-like measures of welfare change throws the focus on
the relation between values and the marginal rate of substitution between quality and
length of life, and also allows widely discussed biases (addressed later) to be interpreted in
terms of the shape of the underlying indifference curve. Buckingham and Devlin (2006)
identify three formulations of TTO that have been tested in the literature, all of which can
be considered to elicit the compensating variation for a loss. Spencer (2003) asked subjects
to imagine living in a health state for a period of two years (this state having already been
valued through the conventional TTO), followed by death. They were then asked to trade
by prolonging life in a lower quality health state. This corresponds to figure 3.1(b) above.
The value obtained through the unconventional method was calculated as follows. Say, for
example, through the conventional method 10 years in state 21222 was considered
equivalent to 6 years in full health. Then in the unconventional approach 2 years in state
21222 was considered equivalent to 3 years in state 22232, the value for 22232 would be
given by:
2 * 0.6 = 3 * V(22232)
V(22232) = 1.2/3 = 0.4
Three EQ-50 health states were valued through both the conventional and unconventional
TTO methods: 21222, 22232, 21211. The value obtained for state 21222 was considerably
lower than the value obtained through the conventional compensating variation for a gain
approach.
This framework is revisited in the following chapter as it is central to the theoretical basis of
the exploratory method that is developed.
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3.3.2.3.ii Discriminant Validity
Spencer (2003) identified four issues that influence a respondent's preferences that are not
typically taken in to account when estimating health state values from no responses: a)
maximal endurable time (MET), b) time preference c) strong preference for longevity of life
(scale compatibility), d) loss aversion. The first two points are possible explanations for a
violation of Constant Proportional Time Trade-Off (CpnO), while the other two are separate
sources of bias. Another potential source of bias when health profiles are being valued is a
failure of the assumption of additive separability.
(a) Constant Proportional Time Trade-Off (CPITO)
Tsuchiya and Dolan (2005) identify 10 studies that test the assumption of cpno, (Sackett
and Torrance, 1978; Pliskin et al. 1980; McNeil et al. 1981; Miyamoto and Eraker, 1988;
Cook et al. 1994; Buckingham et al. 1996; Dolan et al. 1996b; Bleichrodt and Johannesson,
1997; Stalmeier et al. 1997; Unic et al. 1998). Many of the studies have shown cpno to
hold at the aggregate level, while violations occur at the individual level. Pliskin et al. (1980)
asked 10 respondents the number of years they would sacrifice to avoid severe or mild
angina using both 5 and 15 year durations. At the individual level most respondents
violated cpno, while at the aggregate level there was little difference between the trade-
offs in the 5 and 15 year durations. Cook et al. (1994) used gallstone disease states lasting
12 months and 12 years and found no significant differences at the aggregate level.
Bleichrodt and Johannesson (1997) obtained the same result using durations of 10 years and
30 years. Other studies have shown cpno to be violated at the aggregate level. Typically
they find that respondents trade off proportionally less time when the duration is shorter
(hence giving a higher health state value). Sackett and Torrance (1978) asked dialysis
patients and members of the public to value various health conditions with durations of 3
months, 8 years and the life expectancy of the respondent. They found that values declined
with duration. Miyamoto and Eraker (1988) found that respondents did not trade off any
time to improve their current health when the duration was under 1 year, whereas time was
traded off when the duration was more than 1 year.
Buckingham et al. (1996) test three forms of no for a condition that lasts the rest of one's
life. These were a daily no, which was about trading off the number of hours awake per
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day; a yearly TIO, which asked respondents to trade off the number of active days per year;
and a lifetime TIO, which asked respondents to trade off years of life expectancy. They
found that the yearly values were the highest and the daily values were the lowest,
suggesting the relationship between duration and health state valuations is not constant.
Dolan (1996a) has found VAS valuations to be susceptible to duration. Tsuchiya and Dolan
(2005) identify the articles that study the affect of duration on SGvaluations (McNeil et al.
1981; Bleichrodt and Johannesson, 1997; Bala et al. 1999). All three studies show that
utility independence is violated at the aggregate level. This shows that the affect of
duration on health state valuations is not exclusive to the TIO method.
Attema and Brouwer (2010) update the review by Tsuchiya and Dolan (2005) to include
studies published since 2002, and to include correction for utility curvature. They identify
eight articles not included by Tsuchiya and Dolan (Hall et al. 1992; Stiggelbout et al. 1995;
Kirsch and McGuire, 2000; Martin et al. 2000; Stalmeier et al. 2001; Bleichrodt et al. 2003;
Dolan and Stalmeier, 2003; van der Pol and Roux, 2005). Dolan and Stalmeier (2003) is
discussed below under MET, Bleichrodt et al. (2003) is considered under Loss aversion, van
der Pol and Roux (2005) and Martin et al. (2000) are considered under time preference. Hall
et al. (1992) compared three different durations, 10, 50 and 100% of life expectancy. No
violations of CPTIO were found at the aggregate level. Stiggelbout et al. (1995) used short
and intermediate durations and found a violation of CPTIO with TIO values for short
durations being higher than those for long durations (aggregate). Kirsch and McGuire (2000)
compared a short and an intermediate duration and found mixed evidence. Stalmeier et al.
(2001) found smaller TIO values for longer durations when comparing two intermediate
durations in a severe health state. Attema and Brouwer conclude that 'it appears difficult,
therefore, to derive any definite answers from the literature regarding CPTIO' (p.493).
Attema and Brouwer (2010) perform their own experiment and find that CPTIO is violated
at the aggregate level.
Table 3.1 summarises the evidence on CPTIO. Note this table is similar to one presented in
Attema and Brouwer (2010), but the table presented here includes one additional study
(Buckingham et al. 1996) which seems to have been overlooked in the review by Attema
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and Brouwer. Of the 18 studies identified, ten have found evidence of violation of CPITO at
the aggregate level. Of these ten studies, seven have found that shorter durations elicit
higher valuations.
(b) Explanations for violation of CPITO
---Maximal Endurable Time (MET)
If the health state is particularly severe a respondent may doubt their ability to cope with
continuing ill-health. Tsuchiya and Dolan (2005) consider the QALY model and its
assumptions. One of the assumptions they consider is whether or not the value of a health
state is affected by how long the state lasts. Within this, they consider utility independence,
CPITO and MET. The only articles they identify addressing MET are the ones by Sutherland
et al. (1982) and Stalmeier et al. (1996). Sutherland et al. (1982) asked 20 physicians their
preferences for 5 health scenarios. Preferences were elicited through a 'preference
questionnaire', which asked respondents whether they preferred a defined time in the
specified scenario to immediate death. The second method, the authors describe as a
'certainty equivalence approach', and is essentially an SG procedure. The results of the
preference questionnaire suggested there were changes in attitude toward survival in some
of the health states as the amount of time to be spent in the state increased and/or the
state became more dysfunctional. For the worst health scenario, as the time to be spent in
the scenario increased from 3 months to a lifetime, the proportion of raters who stated a
preference for the scenario over immediate death decreased from 60% to 10%. The results
, of the 'certainty equivalence' exercise revealed a preference for shorter duration of survival
in the more dysfunctional health states. Ultimately, the evidence suggests that when the
time spent in a dysfunctional health state exceeds a particular duration (which varies by
individual) any additional time spent in that state was regarded as a penalty, and assigned a
negative value relative to death. This result suggests the results of both SGand ITO
preference elicitations for severe health states may be influenced by the duration
respondents are expected to endure the hypothetical scenarios for.
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Stalmeier et al. ask 86 respondents whether they would rather live for 25 years or 50 years
in a breast cancer state. Fifty-eight percent indicated MET such that 25 years with
metastasized breast cancer was preferred to SOyears in the same state (even though the
state was valued as better than dead). However, the TIO valuations were severely
inconsistent with the preference for the shorter life duration and instead complied with a
(PTIO (Le. approximately twice as many years are traded in the 50 year duration as in the
25 year duration). Stalmeier et al. consider these inconsistencies to be 'preference
reversals', and believe them to be driven by the blind application of a 'proportional
heuristic' (respondents simply apply the same proportions regardless of the duration of the
TIO exercise, even though they may in fact prefer one duration to another).
Stalmeier et al. (2007) asked 123 Dutch respondents to state whether they preferred given
EQ-SOhealth states of differing durations to death. The respondents were also asked to
choose between short and long durations in these health states. The results showed that
for moderate and severe health states the proportion of respondents who considered a
state to be better than dead decreased as the duration of the health state increased,
suggesting an interaction between health and duration. Dolan and Stalmeier (2003) use a
la-year and 20-year TIO to value an EQ-SOhealth state. They find that CPTIO holds, both
for respondents who report M ETpreferences, and for those who do not. For respondents
who report MET preferences, the results suggest a proportional heuristic is being applied.
The authors draw the following conclusion, 'for more severe states, such as those containing
one or more dimensions at the third and most severe level on the EQ-SO, it might be
misleading to use the tariff to calculate QALYs in that such states might be associated with
MET preferences. Therefore, a general set of health state values should be used with
caution in a cost utility analysis where the health effects are expressed in terms of QALYs"
(p.4SS).
--- Time Preference
Like MET, time preference is a potential explanation for the violation of (PTIO.
Respondents may give greater weight to benefits (e.g. good health) occurring tomorrow
than in ten years time, for example. This would not only represent a violation of the
assumptions of the QALY model, but would also lead to a source of double counting, since
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the benefits in cost effectiveness analysis are typically discounted (NICE recommends a rate
of 3.5%, NICE2008). If an individual has a positive rate of time preference, he/she will be
prepared to sacrifice more years of life in the future relative to years of life now, which will
lead to a downward bias in utility values (see Dolan and Jones-Lee, 1997).
Van der Pol and Roux (2005) identify a number of studies that test for the existence and
extent of time preference in ITO exercises. The most common method of doing this is by
estimating the time preference effect from differences in ITO values for different durations
(Olsen, 1994; Gyrd-Hansen, 2002; Stavem et al. 2002). These studies have produced mean
time preference rates ranging from 0.07 to 0.10. Dolan and Gudex (1995) use a slightly
different approach. They ask 39 members of the general population to value five EQ-5D
health states for duration of one month, one year and ten years, using ITO. The 10 year
ITO was followed by immediate death, while the shorter durations were supplemented
with time in full health up to a total of 10 years, which would then be followed by death (the
authors felt shorter life expectancies would be unreasonable). The procedure was also
varied so that the one year in poor health could occur either at the start or the end of the 10
year duration (the one month duration always occurred at the start). Considering the
results from the two different one year duration protocols, only one quarter implied a
positive discount rate, while 39% implied a negative discount rate (the remainder implied a
zero discount rate). In addition there was inconsistency within respondents e.g. one third of
respondents displayed a positive rate of time preference for some states a negative rate for
other states. Ultimately, at the aggregate level, the results suggest an indifference towards
the timing of poor health. The authors conclude that the 'implicit assumption of the ITO
method, that the rate of time preference is zero, is valid at the aggregate level' (p.296).
Another approach involves testing the convergent validity of ITO values adjusted for time
preference with other measures of health state preference (Stiggelbout et al. 1995; Martin
et al. 2000). One method of adjustment involves identifying an individual's utility function
for life years by eliciting certainty equivalents for gambles with different life expectancies
(Sox et al. 1986). The second method adjusts ITO values for time preferences by dividing
discounted life years in full health by discounted years in the health state. The size of the
adjustment is a function of the time preference rate, the duration of the health state, and
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the size of the unadjusted TID value (Johanneson et al. 1994). Van der Pol and Roux (2005)
apply a version of the latter adjustment procedure. They ask respondents to value a weight
gain health scenario using both a 20 year TID and a 50 year TID. They also ask a separate
time preference question. The question asks respondents to specify the number of years
with their weight being 20% higher starting in 45 years time that is just as bad as their
weight being 20% higher for 5 years starting in 15 years. The majority of respondents
expressed a positive time preference (63%). The sample completing the 20 year duration
TID questions had a mean time preference rate of 0.024, while the sample completing the
50 years duration questions had a mean time preference rate of 0.009. The mean TID
values were higher for the 20 year duration questions than the 50 year duration questions,
although there were no significant differences between the two for either the unadjusted
values or the values adjusted for individual time preference. The mean unadjusted TID
values were 0.677 for the 20 year duration and 0.658 for the 50 year duration. The values
adjusted for individual preferences were 0.717 for the 20 year duration and 0.686 for the 50
year duration.
In summary, it seems that CPTID may not hold. The two foremost explanations for this are
MET and time preference. Evidence on both is mixed. MET would only seem to be relevant
for particularly poor health states. The identified rates of time preference ranged from
0.009 to 0.10. Ways of adjusting for time preference have been explored but these are yet
to be strongly validated.
(c) Other Sources oj Bias
---Loss Aversion
Bleichrodt (2002) and Spencer (2003; 2004) consider the impact on TID valuations if a
respondent evaluates the question as gains and losses relative to a reference point. Central
to this notion is the assumption that a respondent is more sensitive to losses than to gains,
termed loss aversion (Kahnemann and Tversky, 1992). The second assumption is that there
is diminishing sensitivity to gains or losses as these increase from the reference point.
Hence, a respondent gives relatively greater emphasis to small-to-medium gains and losses
than they do to larger gains and losses. Both Bleichrodt and Spencer assume that the
reference point is the initial health state that is considered in each question. Bleichrodt
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(2002) explains how loss aversion leads to upward bias in the ITO valuation. A gain in
health status is offset by a loss of duration. In the presence of loss aversion the respondent
will give up fewer years to reach indifference i.e. a smaller loss is required to produce the
necessary utility decrement to offset the utility increment generated by the gain in health
status.
Bleichrodt et al. (2003) perform an empirical test of loss aversion (Note, this is also a test of
procedural invariance i.e. a test of whether the values given are influenced by the particular
procedure employed). They first ask 51 students to complete a conventional ITO exercise
valuing back pain for durations of 13, 19, 24, 31 and 38 years. They then ask them to
complete an alternative ITO exercise in which the time in full health is held constant (at the
level obtained in the conventional ITO) and the time in the impaired health state is
increased to reach indifference (compensating variation for a health loss seen in figure 3.1b
earlier). For example, using duration of 19 years, if the respondent in the conventional
exercise felt that 10 years in full health was equivalent to 19 years with back pain, in the
unconventional exercise the respondent would be asked how many years with back pain
they thought was equivalent to 10 years in full health. In the absence of loss aversion the
respondent should reach indifference at 19 years, so that the same utility value is elicited
through both procedures. The results showed that for the shorter durations (13, 19 and 24
years) the conventional ITO utilities were statistically significantly higher than the
unconventional ITO utilities. When comparing the conventional ITO values by duration the
evidence is mixed. However, when the unconventional ITO values are compared by
duration CPITO is violated.
Attema and Brouwer (2008) also performed a test of procedural invariance using the
conventional and unconventional ITO questions above, and found further evidence that the
conventional ITO questions elicit higher values than the unconventional questions.
However, further testing by Attema and Brouwer (2011) found little evidence of any
violation of procedural invariance.
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---Scale Compatibility
Scale compatibility means that an individual assigns more weight to an attribute the higher
its compatibility with the response scale used (Bleichrodt, 2002). A theory of scale
compatibility is described by Tversky et 01.(1988), and Oelquie (1993; 1997) presents
empirical evidence of the impact of scale compatibility on individual preferences. In TIO
the response scale is duration Le. the respondent trades in time, not health status. Scale
compatibility then implies that the individual will give more weight to duration than to
health status. This means that respondents influenced by scale compatibility will be
prepared to trade fewer years to achieve full health than if they were not influenced by
scale compatibility. Therefore scale compatibility causes an upward bias in TIO valuations.
Extensive empirical evidence is presented in Oelquie (1993; 1997) and Bleichrodt and Pinto
find scale compatibility in medical trade-offs (2003).
---Additive Separability
An assumption of the QALV model is that the value of a health state should be independent
of what precedes or follows it (Broome, 1993). This is the assumption of 'additive
separability' and it means that the value of a complete health profile would be equal to the
sum of the value of the individual health states that make up that profile, irrespective of the
order of the states. Tsuchiya and Dolan (2005) consider the evidence on whether or nor
this assumption holds. They identify five studies testing this assumption, three of which use
the TIO method (Richardson et al. 1996; Krabbe and Bonsel, 1998; MacKeigan et al. 1999).
Richardson et al. (1996) ask women to value breast cancer related health scenarios using
VAS, SGand TIO. Three scenarios consisted of a single health state, whereas the last one
was a profile combining these 3 states in deteriorating order followed by death. The found
that the number of QALVScalculated indirectly from the individual health states was 30% to
50% higher than the number of QALVs calculated from the direct value of the profile.
Krabbe and Bonsel (1998) asked 104 students to value EQ-SOstates using TIO on two
occasions. On the first occasion respondents are asked to choose between living in a fixed
EQ-SOstate for 10 years, or living for x years in the 'best imaginable health state' followed
by (10-x) years in the 'worst imaginable health state'. On the second occasion the choice is
between 10 years in the EQ-SOhealth state, and z years in the 'worst imaginable health
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state' followed by (10-z) years in the best imaginable health state (Le. the ordering is
reversed). In order for the assumption of additive separability to hold the number of years
spent in the best health state should be equal in the two scenarios (given appropriate
discounting). When a discount rate of 5% was applied the assumption of additive
separability held for two thirds of respondents. However, it is difficult to know if this
discount rate accurately reflects respondents time preference. If it does not then two thirds
may be an overestimate of the proportion of respondents meeting additive separability. Of
the remaining one third, the majority preferred to live in the worst health state first.
MacKeigan et al. (1999) asked type 2 diabetic patients to value various treatments through
VAS and no. Combination therapies were valued both directly and indirectly and no
significant differences were found between the two, meaning the assumption of additive
separability was not violated. More recently, Bleichrodt and Filko (2008) used SGtype
questions to test Additive Separability using Generalized Marginality, which they believe
avoids the need for some of the assumptions made by the studies above such as constant
discounting. Through this test they argue that while Additive Separability is violated at the
individual level, it cannot be rejected at the aggregate level. The approach has been
criticised (Gandjour and Gafni, 2010), and the originators have subsequently sought to
defend their method (Bleichrodt and Filko, 2010).
3.3.2.3.;;; Convergent Validity
If one believes in the strong theoretical basis of the SGmethod, a validity test of the no
method would be the similarity of the results produced by the two methods. A number of
empirical studies have shown the no and SGmethods to yield systematically different
results (Torrance, 1976; Read et al. 1984; Hornberger et al. 1994; Stiggelbout et al. 1994;
Bleichrodt and Johannesson, 1997; Lenert et al. 1998). The common pattern is that SG
utilities exceed no utilities. The traditional explanation for this pattern is that respondents
have a concave utility function for duration (McNeill et al. 1978; Stiggelbout et al. 1994;
Chapman, 1996; Verhoef et al. 1994;Wakker and Deneffe, 1996; Cairns and van der Pol,
1997; Bleichrodt and Pinto, 2000). By assuming a linear utility function the no method is
assuming risk neutrality. If respondents are risk averse the appropriate utility function is
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concave. To understand why utility curvature causes a downward bias in TTO utilities
consider the graphical analysis presented in figure 3.2, as outlined by Bleichrodt (2002). The
x axis represents duration in a given health state (Ql), and the y axis represents the utility
derived from being in that state for a given duration. The utility function over duration (G)
is scaled such that G(T1)=T1. G(T2) represents the utility derived from duration T2when the
utility function is concave (compared to T2 when the function is linear). Since G(T2»T2 by
the concavity of G, it follows that G(T2)/G(T1»T2/T1. Thus, the true utility of health state Q1,
G(T2)/G(T1), exceeds the TTO utility, T2/T1, or the TTO utility is biased downwards. Since the
SGmethod imposes no restrictions on G (see Bleichrodt, 2002), the utility curvature does
not lead to bias in the SGutilities.
Figure 3.2 - Concavity of the utility function implies that the TTO utilities are biased
upwards (Bleichrodt. 2002)
G(T2)
1'2
Utility
1'2 Tl
Duration
Authors, such as Miyamoto and Eraker (1985), have suggested adjusting TTO values to
account for risk preferences. Stiggelbout et 0/.(1994) ask testicular cancer patients to value
two hypothetical testicular cancer related health states (each of two durations, two and 10
years) through TTO, SGand Certainty Equivalent (CE) questions. CEsask respondents the
number of years in good health for certain that he or she considers equivalent to a gamble
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involving an X% chance of a long and a (100-X)% chance of a short length of life in good
health as best and worst outcomes respectively (Keeney and Raiffa, 1976). Subjects who
value nearby years higher than years further away will accept CEsthat are less than the
expected value of the gamble (Le. they display risk aversion). Stiggelbout et al. (1994)
adjust the no values they obtain using the risk preferences elicited from the CEs. The
results show that the SGvalues were significantly higher than the unadjusted no scores for
all profiles. However, adjusted scores were higher than unadjusted scores, and were not
significantly different from those obtained from the SGfor three of the four profiles.
Bleichrodt (2002) has argued that unadjusted no scores may be more consistent with
individual preferences than adjusted no scores. Bleichrodt considers three sources of bias
affecting no:utility curvature, loss aversion and scale compatibility, and three sources of
bias affecting SG: loss aversion, scale compatibility and probability weighting. Loss aversion
and scale compatibility in the context of no were outlined earlier, and both produce
upward biases. Utility curvature, as outlined above, causes a downward bias in no utilities.
Therefore, Bleichrodt argues the no method can both over- and underestimate utility
depending on the relative size of the biases.
Probability weighting arises when respondents do not evaluate probabilities linearly in the
SGmethod. Empirical evidence shows that the probability weighting function is typically
inverse S-shaped (Lattimore et al. 1992; Tversky and Kahneman, 1992; Camerer and Ho,
1994; Bleichrodt and Pinto, 2000; Abdellaoui, 2000). This means that respondents
overweight small probabilities and underweight larger probabilities. The point where the
function changes from overweighting probabilities to underweighting them lies at
approximately 0.35 (Bleichrodt, 2002). Underweighting leads to a utility value that is an
overestimate. Since the probabilities that are reported in SG elicitations are generally well
above 0.35 (e.g. Lenert et al. 2001) probability weighting will tend to cause an upward bias
of utilities elicited through the SGmethod. Loss aversion causes an upward bias in SG
utilities as it does in no utilities. The effect of scale compatibility on SG utilities is
ambiguous depending on which of the three probabilities the respondent focuses on. If the
respondent focuses on the probability of death there will be an upward bias in the SGutility;
if the respondent focuses on the probability (p) of the good outcome there will be a
122
Chapter Three - Feasibility, Reliability and Validity of the Contingent Valuation and Time Trade-Off
Methods
downward bias; while focusing on the probability of the poor outcome (l-p) leads to an
upward bias (see Bleichrodt, 2002, for further explanation). Therefore, given that two of
the three sources of bias in SGutilities are upward, and the other is ambiguous, Bleichrodt
argues SG utilities are generally biased upwards. Bleichrodt (2002) concludes that 'the
assumption of linear utility, which is often believed to be a weakness of the ITO, is crucial in
the explanation for why the ITO can be more consistent with individual preferences than
the SG. Without this assumption the ITO would also be biased upwards due to loss
aversion and scale compatibility. This observation implies that proposals to adjust ITO
measurements for utility curvature may actually decrease the consistency of the ITO with
individual preferences' (p.4s4).
Another way of assessing convergent validity is consistency with rank ordering. Ashby et al.
(1994) ask various samples (nurses, hospital doctors, GPsand members of university staff)
to value five health states following treatment for breast cancer. The respondents first
ranked the states before valuing them through the ITO method. The authors found that the
ITO valuations were consistent with the rank orderings of the states. Dolan et al. (1996a)
ask respondents to value EQ-sO states using VAS, ITO and SG. Since some EQ-sO states are
logically ordered with respect to others the authors were able to test the consistency of the
methods by assessing whether the implied rankings met logical consistency. They found
that the ITO method produced more consistent results than the SGmethod (results are not
presented for VAS). The ITO method produced a consistency rate of 91.7% (n=14s),
compared with 83.8% (n=136) for SG. Gage et al. (1996) found that ITO values reflected the
expected ordinal ranking of stroke severity (mild, moderate, severe) and the ITO and SG
values for moderate stroke were not significantly different from each other (SGwas only
used to value moderate stroke). In other studies Dolan et al. (1996b) have reported high
levels of consistency amongst a large general population sample, and Churchill et al. (1984,
1987) determined that patients' measured utilities (for own health) correlated significantly
with nephrologists' ratings of the patients' quality of life.
Robinson et al. (1997) attempted to test the validity of the ITO method by eliciting
qualitative data from a subset ofthe MVH sample. Respondents who rate the same state as
better than dead on the VAS but worse than dead in the ITO were asked whether or not the
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position of that state on the VAS meant that they personally preferred spending 10 years in
that state to immediate death. Of the 29 respondents that fell into this category 12 said
that it did, 14 said it did not, whilst three did not know. It appeared that certain
respondents were ignoring the duration of the state when completing their VAS. Thirteen
of the 29 respondents with a different ordering of dead between the VAS and no said that
the 10 year time scale had been more salient in the no than in the VAS. Of the 29
respondents, 18 had put dead at the bottom of the VAS scale. Of these 14 made comments
which seemed to imply that for them death "automatically" went to the bottom of the scale.
Respondents were asked whether they would still consider a state to be worse than dead in
the no if it lasted for the rest of their life rather than for 10 years. Only three of the 29
respondents changed their preference, suggesting that any 'dread' concerning the time of
death was not a significant factor.
Fifteen of the 43 respondents refused to trade off even a few days or weeks in order to
avoid a health state which they had placed below 11111 on the VAS. AlilS confirmed that
their VAS response did mean that they considered 10 years in that state to be worse than 10
years in state 11111. However, they did not translate this into a willingness to trade off
time to avoid that state. Only one respondent refused to trade-off time throughout the no
exercise suggesting this finding is not a result of respondents refusing to 'play the game'.
The authors argue there is a 'threshold of tolerability' below which states have to fall before
a respondent is willing to give up any time. This may be explained by the loss aversion
concept mentioned earlier i.e. a disproportionately large gain in improved health status is
required as compensation for the loss of life expectancy.
In summary, evidence suggests the no and SGmethods do not produce equivalent results.
Since the SGmethod originates from the principles of utility theory it could be argued that
the no method must be biased. However, as argued by Bleichrodt (2002) the no method
may actually be the more accurate of the two. Sources of bias in the no method (scale
compatibility, loss aversion and utility curvature) may balance out to a greater extent than
the sources of bias in the SGmethod (scale compatibility, loss aversion and probability
weighting). Therefore, the differences in values between the two methods may be cause by
an upward bias in SG responses.
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Comparison of no and VAS shows that the no method is insensitive to very small benefits,
which is consistent with the prevalence of non-trading seen in the section on feasibility.
3.3.2.4 Summary of findings on the no method
The feasibility of the method is good, with respondents reporting good ease of completion.
Non-trading can be an issue if the health gain is small (such as from own health to perfect
health in general population samples). The evidence supports the reliability of the method.
Although the method did not arise from a particular theoretical basis (as is the case with SG)
it has been demonstrated that responses can be interpreted in a Hicksian compensating
variation framework. Finally, while the evidence seems to suggest that constant
proportional time trade off does not hold, it has been suggested that the results may be
accurate since sources of bias act in opposing directions.
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3.4 Discussion: Comparison of CV and TTO
3.4.1 Feasibility
The majority of evidence seems to suggest that both methods are feasible for respondents
to complete. Of the CV formats OE questions seem to elicit the lowest completion rates.
Non-trading occurs in both methods, although more frequently in the TIO method. Non-
trading in the CVmethod typically seems to be a true 'protest' zeros (e.g. the government
should pay for this) rather than a true statement of preference. In contrast, in the TIO
method non-trading is often a true preference for length of life, particularly when valuing
own health or moderate health states as there may be a 'threshold' of tolerability that must
be exceeded to induce a trading of time. Three studies were identified that allow direct
comparison between TIO and CV (Krabbe et al. 1997; Jacobs et al. 2002; Kontodimopoulos
and Niakas, 2006). Jacobs et al. (2002) ask 181 members of the general population to value
a hepatitis A state though both TIO and WTP. In the WTP exercise 8% of respondents were
unwilling to pay any money. In the TIO exercise between 10% and 25% (depending on state)
were not prepared to pay any time (the exact proportion is not presented in the paper).
Kontodimopoulos and Niakas (2006) asked 606 end stage renal disease patients to value
their current health through TIO, and their WTP for an alleviation of their condition use a
DCmethod with OE follow-up. The proportion of non-traders was very similar with both
methods. In the TIO exercise 47.3% of respondents were not willing to give up any time to
improve their health, and in the WTP exercise 40.5% of patients were unwilling to pay any
money for treatment.
Qualitative feedback on the ease of completion seems to be favourable for both methods.
While the TIO method has been shown to be feasible in self-complete format, it has been
shown to perform better with the use of an interviewer setting with visual aids (Dolan et ai,
1996b). In contrast, depending on the particular elicitation format used the CVmethod is
perhaps easier to administer in a self-complete format.
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3.4.2 Reliability
Different studies produce widely varying estimates of the test-retest reliability coefficient
for both methods making it difficult to make comparisons. Furthermore, the figure
produced will depend on the time that elapses between the first and second valuations.
Broadly, both methods seem fairly reliable, frequently (but not always) producing
correlation coefficients >0.7 which is suggestive of reliable performance (although as
mentioned previously such an assessment is somewhat subjective).
Test-retest reliability measures can be biased if respondents are able to remember the value
they gave in the first instance, which they then simply repeat in the second valuation. This
is obviously more of a concern the shorter the time gap between the two valuations. It is
possible that either TID or CV could be more susceptible to such a bias. For example,
perhaps respondents can more easily remember a monetary amount they specified than the
number of years they traded. If this were the case, this bias would favour the CV method in
relation to TID.
While poor repeatability of valuations at the individual level poses questions over the
validity of a method, it could be argued that what matters is stability at the aggregate level.
From an economic evaluation perspective only aggregate values are utilised, so if these are
consistent then individual values are of less importance. However, despite this studies tend
to focus on correlation coefficients based on individual level variation and often do not
perform simple tests of differences in means. Where these have been presented the results
are mixed.
3.4.3 Theoretical Validity
CV has its theoretical roots firmly in welfarist theory, and WTP can be considered a measure
of compensating or equivalent variation. Testing the how well the results comply with
theory gives mixed results. The method has often been shown to be insensitive to scale, but
results are usually positively correlated with ability to pay as would be expected.
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While ITO has not emerged from a particular theory work has shown how the method can
be considered to fit with welfarist theory, the standard ITO valuation being akin to the
compensating variation for a gain. SG is typically seen as the gold standard, but it has been
shown that SGand ITO utilities do not converge. Some may consider this concerning given
the strong theoretical roots of the SGmethod. The standard explanation is that ITO utilities
are biased downwards due to the concave nature of the utility function over duration.
However, others have argued that SG utilities may also be susceptible to bias and the ITO
method may in fact produce the more consistent results (as determined through
comparison with direct ranking). Neither does the ITO method converge with VAS
valuations, probably due to the effect of the 'threshold of tolerability' that must be
exceeded in ITO valuations. However, the VAS method is generally considered weak due to
the lack of a true trade-off, so the performance of ITO should not be judged in comparison
to this measure.
ITO valuations generally do not suffer from the insensitivity to scale issues that are
experienced with CV. However, the frequency of non-trading is suggestive of a degree of
insensitivity for mild states.
3;4,4 Discriminant Validity
Most of the potential sources of bias in CV studies are a product of the study design, and
while one source of bias can eliminated by amending the study design, it is likely that a new
one will be introduced. For example, using a DC format may lead to yeah-saying bias, and
move to a payment card method may eliminate this but at the expense of introducing range
bias. In contrast, the difficulty with the ITO method is in the assumptions that need to be
made to translate responses into utility values. This is reliant upon the underlying shape of
individuals' indifference curves, which is difficult to measure and account for. The ITO
method relies on a number of assumptions made by the QALY model, which are not
necessary in the CVmethod e.g. constant proportional time trade-off. Both methods are
potentially susceptible to loss aversion, meaning that they produce underestimates. It
seems the difficulty with the CVmethod is in selecting an appropriate study design to elicit
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valid and consistent responses. The difficulty with the TIO responses is in turning them into
valid utility values.
3.4.5 Direct Comparison
The three studies enabling direct comparison of the CV and TIO methods give mixed results
on the convergence of the two methods. Kontodimopoulos and Niakas (2006) found a
significant negative relationship between the two methods (the worse the heath state is
perceived to be the more a respondent is willing to pay), while the other two studies found
no significant relationship between them (Krabbe et al. 1997; Jacobs et al. 2002). The lack
of a statistical relationship in these two studies may suggest that they measure independent
aspects of preference.
The article by Smith (2001) also allows for direct comparison between the CV and TIO
methods in terms of their sensitivity to changes in health status. They ask 50 subjects to
values health states specified by the Assessment of Quality of Life instrument (Hawthorne et
al. 1999) using both methods. Smith finds that WTP is more sensitive than TIO in
distinguishing between different dimensions of health at the same nominal level of health
status. However, this is based on a small sample size, with four WTP values not being
significantly different, and eight TIO values not being significantly different. The study also
finds that WTP was more sensitive to differences in quality of life between different levels of
health within each dimension. Again this is based on small differences, with the TIO
method yielding three insignificant relationships and the WTP approach yielding no
insignificant relationships.
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3.5 Identifying criteria against which an exploratory method can be assessed
The following chapters explore a new method, based on TIO, for estimating an MVQ. This
chapter is useful in providing the basis for identifying criteria against which the performance
of this method can potentially be assessed.
Feasibility will be assessed through completion rates and the prevalence of non-trading
behaviour. However, non-trades only suggest the method is infeasible if they are protest
responses rather than true statements of preference. Analysis will be performed to try and
determine whether or not non-trades are meaningful statements of preference.
A key assessment of reliability is through test-retest. The study design in the following
chapters does not allow for this particular test (questions are only asked on one occasion).
As an alternative, when respondents value multiple outcomes, that follow a logical ordering,
a simple analysis can be performed to determine what proportion of respondents valuations
follow this logical ordering (note strictly speaking this is a test of logical consistency rather
than reliability). This is only applicable in the main UK study in Chapter 6 as in the study in
Chapter 4 respondents only value one outcome for each question.
Given that the method in the following chapters involves a trade off between length of life
and income, similar validity criteria to those applied to CV can be used. Validity will be
assessed by correlation with ability to pay and by sensitivity to scale. In addition,
convergent validity will be assessed through convergence with a ranking exercise that
precedes the main exercise (note, this is only performed in chapter 6 because no
appropriate ranking exercise was included in Chapter 4).
3.6 Conclusion
Both the CV and TIO methods have uncertainties surrounding them. For the CV method
there is a lack of clarity over the optimal way to design studies, and vulnerability of results
to changes in study design lead to large variance between studies and hence reduced
confidence in any results generated. There are still some question marks over whether the
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key assumptions required in the ITO method hold, and hence whether the results are
meaningful.
Given the lack of consistency in MVQ estimates generated through the CVmethod, and the
increased interest in the threshold in the UK with the proposed move to value based pricing,
it may be timely to explore other methods. Of the preference based measures (VAS, SGand
ITO) ITO may represent the most promising as it may produce more consistent results than
the SGmethod, and is also easier to use. The next chapter will explore how the ITO method
can be adapted to estimate an MVQ and present a pilot study.
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CHAPTER FOUR
Exploring A New Method for estimating the Monetary Value of a QALV: initial
testing (survey 1)
4.1-lntroduction
In light of the need for greater information on how members of the general population
value the QAlV, this chapter seeks to test the feasibility of an entirely new method of
eliciting an MVQ. The approach usestechniques that are an adaptation of the standard no
exercise, as the questions ask respondents to trade off length of life to either achieve an
income gain or avoid an income loss. This chapter outlines how information from these
questions can be used to derive an MVQ. The study uses a sample of the Dutch general
population, but the aim is not to derive a definitive MVQ for the Netherlands, but rather to
determine the feasibility of this new method, to see if it can potentially overcome some of
the problems encountered by the CV method, provide some initial evidence on its validity
and to suggest improvements to the methods for the subsequent UKstudy. In line with the
criteria for assessinga preference elicitation method outlined in the previous chapter, the
new method will be assessed in terms of its feasibility and validity. Feasibility will be
determined through an assessmentof non-trading behaviour, while validity will be assessed
by testing sensitivity to scaleand correlation with ability to pay.
The following section outlines the theoretical basis and assumptions of the methods. The
survey design and hypotheses are then presented. The results are then presented, before
the implications for further work are discussedand conclusions drawn.
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4.2 Methods
4.2.1 Theoretical Basis of the Method
ITO is a widely used choice-based method of health state preference elicitation with an
inherent sense of sacrifice. It has been shown to be easier to complete than SG, and
Buckingham and Devlin (2006) have outlined how the ITO method can be interpreted in the
theoretical context of Hicksian Utility theory and hence comply with Welfare Economic
principles in a similar fashion to WTP derived through CV. To recap, Buckingham and Devlin
(2006) show that the standard ITO question elicits the compensating variation for a health
gain. A respondent experiences a gain in health, and then accepts a reduction in life years
to return them to their initial level of utility (see Figure 3.1 in Chapter 3 for the graphical
presentation).
This chapter pilots two ITO questions both of which are based on the compensating
variation for a gain, in which health is replaced by income so the trade off becomes between
longevity and income rather than longevity and health. The difference between the two
questions is in the indifference curve that they start on. The first question asks respondents
the decrease in longevity that would be required to compensate for an increase in income.
In the first question the increase in income is from an amount less than their current income,
to their current income. The second question also asks respondents the decrease in
longevity that would be required to compensate for an increase in income. However, in
these questions the increase in income is from current income to a value higher than
current income.
The wording of the first question looks as follows:
ITO 1: Trading years to avoid an income loss in perfect health (Compensating Income Loss)
"You can live for 10 years in perfect health with (100 - Y)% of your current annual income for
each year and then die or you can live for a shorter period of time in perfect health with
your current annual income for each year and then die." The length of time with current
annual income is varied to reach a point of indifference.
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The indifference curves representing the trade off are shown in Figure 4.1. The x axis
represents length of life and the y axis represents income. Each indifference curve
represents a level of utility that can be achieved by different combinations of longevity and
income, where U2>U1>Uo. The first option is point a on indifference curve Uo (10 years in
perfect health with less than current income). The increase in income (to current income)
moves the individual to point b on a higher indifference curve U1. The respondent must
then specify a decrease in longevity that returns them to their original indifference curve Uo,
at point c.
Figure 4.1 Compensating Income Loss and Compensating Income Gain (adapted from
Buckingham and Devlin, 2006, p.1151).
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The second question also asks respondents the decrease in longevity that would be required
to compensate for an increase in income, but the reference point differs:
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IT02: Trading years to achieve an income gain in perfect health (Compensating Income Gain)
"You can live for 10 years in perfect health with your current annual income for each year
and then die or you can live for a shorter period of time in perfect health with (100 + Y)% of
your current annual income for each year and then die." The length of time with current
annual income is varied to reach a point of indifference.
Referring again to figure 4.1, the first option is at point b on indifference curve Ul (10 years
with current annual income). Note, in TID2 the first option is on a higher indifference curve
(U1)than in TIDl (Uo), because income is set at current annual income. An increase in
income (to a value greater than current income) takes the individual on to a higher
indifference curve U2, at point d. The respondent must then specify a decrease in longevity
that returns them to their original indifference curve at point e on U1.
While both questions are compensating variations for a gain, TIDl has been named Income
loss in order to distinguish between the two questions, and because the trade is actually to
avoid an income loss rather than achieve an income gain. TID2 will henceforth be referred
to as Income Gain.
To see how the results from these questions can be used to derive an MVQ imagine that a
respondent, facing a 20% income loss in TIDl states that 9 years with normal annual
income of (100,000 is equivalent to 10 years with 80% of this income, so (80,000.
Therefore, using prospective lifetime income values (Le. total income over the given
duration) and an additive utility function (see 4.2.1.1 below) this point of indifference gives
us the following information:
lOU (Perfect Health) + (800,000 = 9U (Perfect Health) + (900,000 (1)
lOU (Perfect Health) - 9U (Perfect health) = (900,000 - (800,000 (2)
U (Perfect Health) = (100,000 (3)
The Income Gain data from TID2 is analysed in a similar fashion to the Income loss data in
TIDL Consider a respondent who is indifferent between 10 years with their current income
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and 9 years with 120% of their current income (9*120%=1080%). Their income is, once
again, €100,OOOper year:
10 U(PH) + €l,OOO,OOO= 9 U(PH) + €l,080,OOO
lOU (PH) - 9U (PH) = €1080,OOO- €l,OOO,OOO
U(PH) = €80,OOO
(4)
(5)
(6)
Some explanation of the effect of the different inputs on the MVQ is warranted. The more
years that are traded the smaller the MVQ value. If the same number of years is traded in
the Income loss and Income Gain questions, the Income loss results will be higher. If the
income change level doubles in the Income loss questions, a doubling of the number of
years traded will lead to the same results (providing income remains constant). In the
Income Gain questions if the income change level doubles and the number of years traded
also doubles, the MVQ value will less than double. Changes in income have a proportional
effect on the MVQ Le. if income is doubled, the MVQ will also double. Note that these
effects occur at the individual level and so may not occur perfectly in the results tables
which present summaries at the aggregate level.
4.2.1.1 Assumptions of the methods
The above calculation methods rely on a number of assumptions:
1)Additive Separability between health and income in the utility function.
The method assumes that the utility derived from a given duration is not determined by the
level of income. In reality a year in perfect health may be valued higher when combined
with a higher amount of income. If this additive separability assumption does not hold the
results are likely to be overestimates. When faced with fewer years and higher income, each
of these years will be valued more highly than in the initial scenario of more years with
lower income. Therefore fewer years will be needed to achieve the compensating utility
increment. The result of fewer years being traded is to increase the MVQ estimate.
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2) Constant marginal rate of substitution between health and income.
Referring to figure 4.1 above the method assumes that the indifference curves are straight
lines, and is trying to estimate the slope of that line. The marginal rate of substitution is
equivalent to ratio of the two diminishing marginal utilities. So, by assuming a constant rate
of substitution between health and income the method assumes that marginal utilities for
health and income diminish at equivalent rates. Relaxing this assumption would require us
to estimate an indifference curve across a range of combinations of health and income, to
identify the shape of the relationship between the two. Unfortunately, the sample size
generates a dataset that does not cover a wide enough range of values to make this possible.
3) No Time Preference
This is a standard assumption made in no studies, although evidence suggests this results
in a small downward bias in results (Attema and Brouwer, 2009). This is not a fundamental
assumption: if individual time preference for health and income were obtained they could
be incorporated into the calculation of an MVQ.
Note, the interpretation of the results of the above calculations relies on a key assumption
of the QALY model: quality of life and length of life are commensurate and interchangeable.
The method involves no Quality of Life valuation, so it could be argued that the results
represent the monetary value of a life year rather than a QALY. However, other studies
have elicited the WTP for a life extension and presented their results as an MVQ (see for
example Shiroiwa et al. 2010). This issue will be addressed further in the discussion section.
4.2.1.2 Lexicographic responses
If respondents do not trade any years in the exercises, calculating an MVQ for them
becomes problematic because the left hand side of equation (2) becomes 0, meaning that
the equation would give an indeterminate value for these respondents. If such responses
occur and are a protest against the exercise this poses questions over the feasibility of the
exercise. If such responses are a meaningful statement of preference for a seemingly
infinite preference for life over income then this does not mean the exercises are infeasible,
but means the calculation method above is not capable of calculating a finite MVQ for such
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individuals based on these meaningful responses. These lexicographic (henceforth lG)
responses can be displayed using indifference curve analysis as in Figure 4.2.
Figure 4.2 - Indifference curve showing infinite preference (lexicographic) for length of life
over income
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Figure 4.2 shows vertical indifference curves representing an infinite preference for length
of life over income. Since a given indifference curve shows the combinations of length of
life and income that deliver a given level of utility, vertical curves show that a given length of
life delivers a certain amount of utility regardless of income. Therefore, a respondent with
lexicographic preferences of this nature would not give up any length of life to increase their
income. In the context of the Income loss questions, the increase in income that the
respondent is faced with (from less than current income to current income) does not
increase their utility, therefore no decrease in longevity is required to return them to their
initial level of utility.
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It should be noted that non-trading in the Income Lossor Income Gain questions does not
necessarily mean that the indifference curve is perfectly vertical as in Figure 4.2 above, it
just means that the curve is sufficiently steep that the utility gained from the increase in
income is less than the amount of utility that would be lost through giving up the smallest
amount of longevity possible (the smallest unit of trade was one month). Furthermore,
non-trading for a given income change level does not mean that the entire indifference
curve is vertical (or sufficiently steep) as in Figure 4.2, it only determines the slope of the
indifference curve between the two income points on the y axisthat the respondent is being
questioned on.
Whether non-trades are protest responses or a true reflection. of LG preferences, if an
individual calculation method (Le. calculate an MVQ for each individual and then aggregate)
is to be used, then non-traders must be excluded. An alternative is to use an aggregate
approach (Le. use aggregate income and aggregate number of years traded) but this
represents a movement away from standard welfare economics (societal welfare as the sum
of individual welfare). Results are presented from both approaches. Throughout the
remainder of the thesis responses in which individuals will not give up any time to increase
their income are referred to as LG responses. This is so that when two new questions are
introduced in the following chapter the same terminology can be applied to different
responses that have the same interpretation, (in these new questions LG responses occur
when respondents give up all of their income, hence non-trading would not be appropriate
terminology).
4.2.1.3 Over-traders
For n01 if the percentage of life years the respondent is prepared to give up is larger than
the percentage loss in annual income he is faced with then his MVQwill be negative. In
other words if the respondent is faced with a 20% loss in annual income, and if they trade
more than 2 years of life their MVQ value will be negative (since total income is negative in
the right hand side of equation 2). Ifthey trade exactly 2 years their MVQ value will be zero.
Sofor a 40% loss they cannot trade more than 4 years, and for a 60% loss they cannot trade
more than 6 years. Forn02 the relationship is not linear. For a 20% gain they cannot trade
more than 1.666 years (=[20/120] * 10), for a 40% gain they cannot trade more than 2.86
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years (=[40/140] * 10) and for a 60% gain they cannot trade more than 3.75 years (=[60/160]
* 10).
If these responses are arising because respondents do not understand the exercise this
poses questions over the feasibility of the questions. However, if they are meaningful
statements of preference this suggests aweakness in the calculation method. In the
individual approach negative MVQ values are truncated at zero. In the aggregate approach
the number of years traded is left unchanged.
4.2.2 General Design
The survey had two aims: the first was to determine whether or not respondents valuing
hypothetical health states through TIO included income effects in their valuations; the
second was to explore the feasibility of a TIO-based MVQ. Five different TIO questions
(including the standard MVH TIO) were asked. The first three questions addressed the first
aim and are not presented in this thesis, but further details can be found in Tilling et al.
(2012).
The final two TIO questions of the survey are of relevance to this chapter and correspond to
TIOl (Income Loss) and TI02 (Income Gain) outlined above.
Respondents were randomised to one of three income change levels (Y), either 20%, 40% or
60% (variants A, B, and C of the questionnaire respectively), which they then faced in both
TIOl and TI02. Since the survey was administered in an online self-complete fashion there
was no iterative process. Respondents were simply asked to state how many years with
higher income, was equivalent to 10 years with lower income. There was no visual aid. The
smallest unit of trade was one month. It should also be noted that all respondents received
the two questions in the same order: TIOl followed by TI02. Therefore, we cannot rule
out the possibility that responses to TI02 are affected by respondent's having already seen
and given an answer to TIOL
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The three ITO questions not presented here involved valuing 4 EQ-sO health states each.
The two ITO questions used to derive an MVQ involved one valuation each. Therefore,
there were a total of 14 ITO questions asked during the survey.
4.2.2.1 Background Characteristics
Background questions were asked of respondents at the start of the exercise. The
characteristics and response options given are outlined in Table 4.1.
Table 4.1 Background characteristics collected at the start of the interview
Background Characteristic Categories
Gender Male/Female
Age Open-ended
Left school at 12/ vocational study to 16/ academic study to 16/
Education academic study to 18/ vocational study to 20/ have a degree/
have post-graduate qualifications
Marital Status Single/ Married or Co-habiting/ divorced/ widow or widower
Children Yes/No, if yes then how many and what ages
In paid employment - if so temporary or permanent contract,
Occupation
and for how many hours per weeki self-employed - if so how
many hours per week do you work on average/
housewife/husband/ retired/ incapable of work/ student
Nationality Dutch/ Turkish/ Surinamese/ Moroccan/ Antillian/ Other
Religion Protestant! RomanCatholic/ Muslim/ Jewish/ Hindu/ Other/
Not religious
Net Own Monthly Income
Chosen from six income brackets ranging from 'no income' to
more than €2,750 per month
Net partners monthly Chosen from same six income brackets asabove. One further
income option included for 'I do not have a partner'
Respondents were also asked to report their own health on the EQ-sO and value it on the
VAS as part of the background questions. The VAS scale ranged from best imaginable health
(100) to worst imaginable health (0). Respondents also placed 'dead' and EQ-sO state
11111 on the VAS scale.
Predicting correlations between demographics and responses is difficult given the
exploratory nature of the exercise. Previous ITO studies have found that women give
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values that are lower then those given by men (Dolan et al. 199Gb) Le. they trade more
years. This might suggest that they attach less value to longevity (alternatively they attach
more value to quality of life). If this is the case then they might trade more years in the ITO
exercises in this study. Dolan et al. (199Gb) also found an inverse U shaped age relationship
in ITO responses, whereby valuations increased slowly from the age of 18 to about 40, then
began to fall slowly from about 40 to GObefore falling sharply in later years. It could be that
older respondents are less prepared to tolerate suffering in later life, in which case the
relationship would not be expected to hold in this study as the questions specify perfect
health. However, it could be that elderly respondents who do not believe they have 10
years left to live are more prepared to give up these excess years. The study only recruits
respondents of working age (18-G5) so again we would not expect this relationship to hold.
It is anticipated that married respondents will trade fewer years (more likely to give LG
responses) because they are able to rely on their partners income. Respondents with
children might trade fewer years because they want to be around to look after their children.
Respondents in employment might have savings and hence be prepared to trade fewer
years. Religion was included as this may offer an explanation for respondents who refuse to
trade any time to increase their income. Income is obviously a key input into the calculation
method. Predicting the effect of income on trading behaviour is difficult. Someone with
higher income is more able to manage a reduction in their income, but they also will lose
more income following a percentage reduction. It is anticipated that someone who's
partner has a high income will trade fewer years because they could rely on their partners
income following a reduction in their personal income.
More educated respondents might be less likely to over-trade if they have a better
understanding of the task and are able to identify the point at which total lifetime income
becomes lower in the alternative scenario (Le. in the right hand side of equation 2 from
earlier).
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4.2.3 Analysis and Null Hypotheses
4.2.3.1 Background Characteristics and Extreme Non-Traders
Some respondents did not trade in any of the 14 ITO exercises. It was felt that this was due
to the nature of an online survey, with respondents simply clicking through the exercise in
order to finish as quickly as possible. These respondents are excluded from the entire
analysis. Background characteristics are presented for these "extreme lion-traders" and the
rest of the sample, with Chi2 tests determining if any differences are significant. Background
characteristics are also presented by questionnaire variant, with Chi2 tests again
determining any significant differences.
4.2.3.2 Feasibility
Feasibility is tested by considering the percentage of respondents that either give LG
responses or over-trade. The number of LG responses and over-traders are presented for
each of the two ITO questions and for each level of income change. A respondent could
potentially be an LG responder in one of the two questions they face, and an over-trader in
the other question.
To try and determine whether these responses are true statements of preference, or
whether they are protest responses (in the case of LG responses) or caused by poor
understanding of the exercise (in the case of over-trades), analysis is performed to identify
any determinants of being an LG responder or over-trader.
Chi2 tests are used to compare background characteristics by LG responders and the rest of
the sample, for the Income Loss and Income Gain questions. This analysis pools
respondents from the three versions of the questionnaire. Logit regressions are used to
further test the effect of background characteristics on the likelihood of being an LG
responder. Separate regressions are used for the Income Loss and Income Gain questions.
Four regressions are performed for each question. One regression is performed for each of
the income change levels, and a further model pools all three income change levels. The
binary dependent variables are whether or not a respondent gave an LG response, and the
explanatory variables are the background characteristics. In the pooled models dummies
143
Chapter Four - Exploring a new method for estimating the monetary value of a QALY: initial testing
(survey 1)
are included to show the effect of higher income change levels. The Hosmer-Lemeshow test
is used as an indication of model fit (Hosmer and Lemeshow, 2000). This test groups
observations into deciles using the percentiles of the estimated probabilities. It then
compares the expected and observed number of successesin each of these deciles, using a
Chi2 distribution. Sincethe Pseudo R2 is only a weak indication of model explanatory power,
the Akaike Information Criterion is presented to show explanatory power and allow
comparison between models. Akaike's (1973) information criterion is defined as:
where L{Mk)is the likelihood of the model and Pkis the number of parameters in the model.
All else being equal, the model with the smaller AIC is considered the best fitting model
(Longand Freese,2006).
Further probit regressions, including the same explanatory variables as the models
described above, are performed to test the effect of background characteristics on the
likelihood of being an over-trader in both the Income Gain and Income Lossquestions. Only
one model, pooled across the three income change levels, is used for each of the two
questions (due to the small number of over-traders).
4.2.3.3 Validity
Internal Validity is tested in two ways, through sensitivity to scale and correlation with
ability to pay.
4.2.3.3.i Sensitivity to Scale
Sensitivity to Scale is considered in two ways. Firstly, the sensitivity to the income change
level is considered. Sensitivity of both the number of years traded by respondents and the
sensitivity of the MVQ estimates produced by these trades is studied. The mean numbers of
years traded, both including and excluding LG responders, are presented for each of the
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question types and each of the income change levels. The first two null hypotheses are as
follows:
Null Hvpothesis 1: The number of years traded in the Income Loss questions will be the same
regardless of the level of income loss
Alternatively, we would expect respondents to trade more years to avoid a larger income
loss. Given diminishing marginal utility of income we might expect respondents to trade
years at an increasing rate as the level of income loss increases. However, there is also likely
to be diminishing marginal utility of life years, so the exact rate at which the trade of years
increases will be determined by the relative diminishing marginal utilities of income and life
years.
Null Hypothesis 2: The number of years traded in the Income Gain questions will be the same
regardless of the level of income gain.
Alternatively, we would expect respondents to trade more years to achieve a larger income
gain. Given diminishing marginal utility of both income and life years we would expect the
number of years traded to increase at a decreasing rate as the level of income gain increases.
The second way sensitivity to scale is tested is by comparing the number of years traded in
the Income Loss and Income Gain questions. Although this is not a typical test of sensitivity
to scale, given diminishing marginal utility of income, as mentioned in the above hypotheses
we would expect differences between the two questions. This gives rise to a third
hypothesis:
Null Hypothesis 3: The number of years traded will not differ between the Income Loss and
Income Gain questions.
Alternatively, given diminishing marginal utility of both income and life years, we would
expect respondents to trade more years in the Income Loss questions. This is also
supported by the findings of Kahneman and Tversky (1979): through a series of probabilistic
choices they found risk aversion in choices involving sure gains, and risk seeking involving
sure losses.
145
Chapter Four - Exploring a new method for estimating the monetary value of a QALY: initial testing
(survey 1)
The above three hypotheses are tested through t-tests. Unpaired t-tests are used to
compare the number of years traded by income change level, while paired t-tests are used
to compare the number of years traded by type of question. These two tests of sensitivity
to scale are also performed for the MVQ estimates. See section 4.2.3.4 below for an
explanation of the MVQ values that are presented. Testing the number of years traded is a
purer test of sensitivity to scale as this is the exact behaviour of the respondent, while the
MVQ estimates are derived through the calculation method outlined earlier in section 4.2.1.
The nature of the calculation method means we would expect the MVQ estimates to be less
sensitive to scale than the number of years traded. For example, in the Income Loss
questions if the number of years traded increased proportionately with the level of income
loss the MVQ estimate would remain constant. In the Income Gain questions if the number
of years traded increases at a decreasing rate the MVQ estimates will increase.
4.2.3.3.ii Correlation with ability to pay
The second test of validity is that the MVQ estimates should be influenced by ability to pay.
This gives rise to the fourth null hypothesis:
Null Hypothesis 4: The MVQ results will not differ depending on respondent income.
Alternatively, given the importance of respondent income in the calculation method (see
equations 1-6) for both questions, we would expect the MVQ estimates to be positively
correlated with respondent income.
To test this hypothesis MVQ results are presented by respondent income bracket. The null
hypothesis is tested by observing any trends in these results. Statistical testing is not
feasible due to the small sample sizes in the different income brackets.
4.2.3.4 MVQ Results
MVQ results are first presented for the individual approach, excluding LG responders, based
on both individual income and household income. Negative values (caused by over-traders)
are truncated at zero. Mean MVQ results (based on individual income) are compared
through both paired and unpaired t-tests. Further MVQ estimates based on different sub-
samples (with a balanced panel, and excluding over-traders) can be found in the Appendix.
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MVQ results generated through the aggregate approach are also presented. Results are
presented including LG responses and over-traders. The results are presented based on
both individual income and household income. Further sets of aggregate results are
presented in an Appendix: Excluding LG responders and including over-traders; excluding LG
responders and over-traders; excluding LG responders and including over-traders, with a
balanced panel.
4.2.4 Respondent Income
In order to determine the level of "current annual income" for each respondent,
respondents were asked to choose the income bracket within which their monthly income
fell in the background characteristics questions. For our analysis these income brackets
were converted into numerical values using the mid-point of each bracket (Layard et al.
2008). For respondents in the lowest income bracket an income of two thirds of the upper
limit of the bracket was used. For respondents in the highest income bracket an income of
1.5 of the lower income limit of the bracket was assumed (Layard et al. 2008).
Respondents were also asked to specify their partner's income by choosing from the same
set of income brackets. Household income is calculated by simply adding an individual's
income with their partner's income.
4.2.5 The Data
Data were gathered through an online self-completion questionnaire that was in Dutch and
was administered in the Netherlands. Invitations were sent out to a subset of an existing
panel of potential survey respondents in order to obtain a representative sample of 300
members of the Dutch general public. We selected respondents between the ages of 18
and 65 as we felt that questions about income were most relevant for people in this age
bracket. The data collection was performed by an online market research company (Survey
Sampling International; www.surveysampling.com).
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4.3 Results
This section first presents background characteristics by traders and 'extreme non-traders',
and then by questionnaire variant. Following this LG responsesand over-trading in the
context of IT01 and IT02 are explored. Validity is then assessedthrough sensitivity to scale
and correlation with ability to pay. Finally, the MVQ results are summarised.
4.3.1 Background Characteristics and 'Extreme Non-Traders'
Data are available from 321 members of the Dutch general public who participated in the
online survey. Preliminary data examination showed that many respondents had been
unwilling to trade any life years in a number of the 14 ITO exercises. Figure 4.3 illustrates
the number of ITO exercises in which respondents were not prepared to trade time for
improved health/income. This shows that 25%of respondents were unwilling to trade any
time in any of the 14 ITO exercises. For some respondents this may be a genuine
representation of preferences but we suspect that many of these respondents strategically
chose not to trade. Respondents were selected from a database of individuals who have
signed up to complete online exercises of this nature. Although the ITO protocol was not
iterative respondents may have non-traded in order to avoid having to think about their
response, and hence complete the exercise more quickly. The sooner they complete the
exercise the sooner they are awarded a given amount of money to be donated to a charity of
their choice and the chance to win a prize themselves. Van Nooten et al. (2009) also found
numerous respondents opted not to trade in ITO exercises in their online questionnaire. A
further five respondents traded the same number of years in all14 ITO exercises.
Table 4.2 shows the background characteristics firstly for the entire sample and then for
those that have traded in at least one of the ITOs and those that have not traded at all (i.e.
'extreme' non-traders). The full sample has slightly more males than females. Forty two
percent of the sample were not employed which, given that income in the two ITO
questions in this chapter is presented as a percentage, is likely to influence a respondents
willingness to give up life years. More than half of the sample had children, which is also
likely to affect a respondent's willingness to give up life years. Just under half of the sample
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are married and the mean VAS score for own health was 0.76 (where 1 represents full
health and 0 represents being dead).
Figure 4.3 - Histogram showing the number of nos in which respondents were unwilling to
trade
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There were significant differences between the two groups for three variables. Extreme
non-traders were more likely to be parents than traders. Extreme non-traders were also
more likely to be married. Self-reported health on the VAS was weakly correlated with
whether or not respondents traded, with non-traders being in better health than traders.
The likely strategic responses of extreme non-traders may dilute the more meaningful
responses of traders and will not help us effectively assess the performance of the two new
measures. We have therefore chosen to exclude these extreme non-traders from our
analysis which reduces the sample size from 321 to 241. Note, respondents may have non-
traded in the Income Loss-and Income gain questions but traded in one or more of the other
no questions, in which case they are still included in the analysis. A total of 41
respondents gave negative VAS valuations of own health (13 of whom were extreme non-
traders). It is very unlikely that someone in a state of health worse than dead would be able
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to complete an online questionnaire. Examination of these responses suggested that they
were not meaningful, and were predominantly caused by very high valuations of dead.
Comparison with their self reported health in EQ-SO showed that these respondents were
generally in good health (modal EQ-SO profile for this group was 11111). These
respondents with negative VAS for own health were excluded from analysis involving VAS of
own health (reducing sample size to 213), but included in all other analyses.
Table 4.3 shows the background characteristics for the analysis sample (excluding extreme
non-traders) and then for each variant (income change level) of the questionnaire. The
results of the Chi2 tests show that the background characteristics do not differ significantly
across the three variants of the questionnaire.
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Table 4.2 - Background characteristics by traders and extreme non-traders
Extreme Non- Chi2 Tese
All Traders Traders (p-values)
Number of Respondents 321 241 80
Gender Male 51.0% 52.0% 54.0% 0.350
Female 49.0% 48.0% 46.0%
Age Average (SO) 44(13.1) 43.19 (13.19) 46.6 (12.37) 0.148
18-35 29.0% 32.0% 21.0%
36-50 32.0% 31.0% 33.0%
51-65 39.0% 37.0% 46.0%
Educated beyond the
minimum school leaving age Yes 67.0% 66.0% 70.0% 0.507
No 33.0% 34.0% 30.0%
Educated to Degree Level Yes 31.0% 32.0% 29.0% 0.592
No 69.0% 68.0% 71.0%
Employment Employed 52.5% 53.5% 50.0% 0.8742
Self-Employed 5.5% 5.0% 7.5%
House Wife/Husband 13.0% 12.5% 15.0%
Pensioner 6.5% 7.0% 5.0%
Work Seeking 3.0% 3.0% 2.5%
Unable to Work 11.5% 10.0% 16.0%
Student 8.0% 9.0% 4.0%
Net Own Monthly Income <1000 Euros 39.0% 38.0% 41.0% 0.873
1000 -1499 22.0% 21.5% 24.0%
1500 -1999 18.0% 19.0% 16.0%
>2000 Euros 21.0% 21.5% 18.0%
Children Yes 54.0% 49.5% 67.5% 0.005
No 46.0% 50.5% 32.5%
Religion Protestant 17.0% 16.5% 19.0% 0.182
Roman Catholic 26.5% 28.5% 20.0%
Atheist 49.5% 49.5% 50.0%
Other 7.0% 5.5% 11.0%
Marital Status Married 46.5% 42.5% 59.0% 0.0133
Single/Never Married 21.0% 22.5% 16.0%
Divorced 10.0% 12.0% 4.0%
Widowed 2.0% 2.0% 1.0%
Living Together 17.5% 18.0% 17.5%
Other 3.0% 3.0% 2.5%
Mean Self-Reported Health
0.0735on the EQ-VAS4 0.76 0.75 0.80
1. Test between traders and extreme non-traders
2. Employment treated as dichotomous, employed/self-employed vs the rest.
3. Marital status treated as dichotomous, married vs the rest.
4. Sample Size:All (280), Traders (213), Extreme Non-Traders (67)
5. This is a t-test
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Table 4.3 - Background Characteristics by questionnaire variant
Variant B
Variant A (40% Variant C
Analysis (20% income income (60% income Chi2 Test
Sample change) change) change) (p-values)
Number of Respondents 241 78 80 83
Gender Male 52% 50% 56% 49% 0.683
Female 48% 50% 44% 51%
Age Average 43.19 43.71 42.91 42.96 0.808
SD 13.19 12.96 13.20 13.52
18-35 32% 32% 31% 33%
36-50 32% 32% 28% 35%
51-65 36% 36% 41% 32%
Educated beyond the
minimum school leaving Yes 66% 69% 64% 65% 0.750
age No 34% 31% 36% 35%
Educated to Degree Level
Yes 32% 37% 30% 29% 0.479
No 68% 63% 70% 71%
Employment Employed 54% 58% 45% 58% 0.7011
Self-Employed 5% 4% 10% 1%
House Wife/Husband 12% 10% 18% 10%
Pensioner 7% 9% 4% 8%
Work Seeking 3% 5% 1% 2%
Unable to Work 10% 10% 11% 9%
Student 9% 4% 11% 12%
Net Own Monthly <1000 Euros 38.0% 37.0% 46.0% 31.5% 0.237
Income 1000 -1499 21.5% 18.0% 20.0% 26.5%
1500 -1999 19.0% 20.5% 20.0% 15.5%
>2000 Euros 21.5% 24.5% 14.0% 26.5%
Children Yes 49% 49% 52% 47% 0.773
No 51% 51% 48% 53%
Religion Protestant 17% 14% 16% 19% 0.461
Roman Catholic 29% 33% 28% 25%
Atheist 49% 44% 51% 3%
Other 5% 9% 5% 53%
Marital Status Married 43% 41% 47% 40% 0.567L
Single/Never Married 22% 19% 19% 29%
.-
Divorced 12% 10% 16% 9%
Widowed 2% 3% 3% 1%
Living Together 18% 24% 12% 17%
Other 3% 3% 3% 4%
Mean Self-Reported
0.1314Health on the EQ-VAS
3
0.75 0.73 0.73 0.77
1. Employment treated as dichotomous, employed/self-employed vs the rest.
2. Marital status treated as dichotomous, married vs the rest.
3. Sample Size:Analysis Sample (213), Variant A (69), Variant B (69), Variant C (75)
4. This is a Hest
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4.3.2 Feasibility
Feasibility was assessed by the prevalence of LG responses and over-trading behaviour.
Table 4.4 illustrates the scale of the problem posed by LG responders and over-traders. In
the 20% Income Loss questions 72% of respondents did not trade any time to avoid the
income loss. This value falls to 45% in the 60% loss questions. There are more LG
responders in the gain questions for the two larger income change levels, which is
consistent with the theory of diminishing marginal utility of income. While the proportion
of LG responses in the Income Loss questions decreases as the level of loss increases, the
proportion remains fairly constant for the Income Gain questions. The vast majority of
people who do give LG responses in the Income Loss questions, also do so in the
corresponding Income Gain questions, (e.g. Of the 49 respondents who do not trade in the
20% Income Gain question, 45 of them also non-trade in the 20% Income Loss question). A
far smaller proportion of respondents over-trade than give LG responses (e.g. 72% of
respondents give LG responses in the 20% Income Loss question, but only 14% over-trade in
this question). Also, the behaviour of over-trading appears to be less consistent. There is
no clear pattern across the income change levels for the Income Loss questions. For the
Income Gain questions, the proportion of over-traders decreases as the level of income
change increases. Approximately half of those respondents who over-trade in the Income
Loss questions also over-trade in the Income Gain questions. The proportion of non-
problematic responses is small, ranging from 14% for 20% loss, to 40% for 60% loss.
- Table 4.4 - Number of LG responses and Over-Trades across the three income change levels
Variant A: 20% Variant B: 40% Variant c: 60%
Loss Lossand Gain Loss Lossand Gain Loss Lossand Gain
Gain Gain Gain
Number of Respondents 78 78 78 80 80 80 83 83 83
Number who gave LGresponses 56 45 49 43 38 52 37 32 53
%LGresponses 72% 58% 63% 54% 48% 65% 45% 39% 64%
Number who Over-Traded 11 7 17 16 8 14 13 7 14
%Over-Traders 14% 9% 22% 20% 10% 18% 16% 8% 17%
.Non-problematic Responses 11 9 12 21 9 14 33 15 16
% Non-Problematic 14% 12% 15% 26% 11% 18% 40% 18% 19%
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It is not possible to determine whether the LG responses are 'protest zeros' or true
statements of preference for length of life over income. Given that respondents who non-
traded in all14 no exercises are already excluded, the results above are not influenced by
respondents who non-trade simply to complete the exercise. However, it is perfectly
feasible that respondents may find the earlier (standard) no exercises acceptable, but
consider these particular questions involving a trade off between length of life and income
unacceptable (Alternatively it could be that fatigue or even boredom sets in later in the
questionnaire). Indeed, the level of non-trading (LG responses) was considerably higher in
the income loss and income gain questions than in the no valuations that preceded them.
At the end of the survey respondents were asked how difficult they found it to imagine
being in a hypothetical health state, where 0 was not at all difficult and 10 was very difficult.
This question corresponds to the 12no questions that precede the Income Loss and
Income Gain questions. They were also asked to consider how difficult they found it to take
into account the impact of income. This question is relevant to all of the no questions.
Interestingly respondents found it slightly harder to imagine being in a hypothetical state of
health (mean 7.11) than they did to take account of income (mean 6.75).
The calculation method means that over-traders generate values that cannot be used, and it
may seem illogical that respondents would want to trade to the extent that their lifetime
income becomes lower. However, in the Income Loss questions this might be explained by
diminishing marginal utility of income, while in the Income Gain questions respondents may
want to live for a shorter period of time with high income, than a longer period of time with
lower income, even if the lifetime income is lower.
Considering the relationship between background characteristics and LG responses/over-
trading behaviour will help to determine whether the behaviour is meaningful and hence
whether it represents a true statement of preference or an unsystematic protest response.
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4.3.2.1 The relationship between background characteristics and LGresponses
Background characteristics were compared by whether or not respondents gave LG
responsesthrough Chi2 tests (seeAppendix A.4.1 and A4.2). For the Income Lossquestions
four variables were statistically significantly different between the LG responders and the
rest of the sample. More LG responders were educated beyond the minimum school
leaving age (significant at the 10% level). A higher proportion of LG responders were in
employment, and fewer non-traders were housewives (significant at 5%·level). Finally, self-
reported health on the VASwas higher among the LGresponders (significant at 10% level).
Comparing background characteristics by whether or not respondents wereLG responders
in the Income Gain questions did not find any significant differences.
Tables 4.5 and 4.6 show logit regressions used to assess the effect of background
characteristics on the likelihood of respondents giving LGresponses in both the Income Loss
and the Income Gain questions. VASof Own Health is not included in the individual models
because this would have required exclusion of the inconsistent responses. In the pooled
models it was felt the sample size was large enough to allow the inclusion of these
responses. Although there is limited significance in the models they do suggest that in the
40% loss questions and 40% gain questions respondents in employment (or self-employed)
are highly significantly (1%) more likely to give an LG response. There was a weakly
significant U-shaped age relationship in the pooled loss model, the bottom of the curve
occurring at age 44. There was also a weakly significant U-shaped age relationship in the
40%gain model. The pooled model for the Income Lossquestions shows respondents were
less likely to give LGresponseswhen faced with a larger Income Loss.
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Table 4.5 - The effect of background characteristics on the likelihood of being an LG
responder in the Income Loss questions
Version 1: Version 2: Version 3: Pooled across
all three20% 40% 60%
versions
(n=78) (n=80) (n=83) (n=213)
Variable (Pseudo (Pseudo (Pseudo (Pseudo
R2=0.112) R2=0.120) R2=0.069) R2=0.102)
Income>99geuros per month 0.166 -0.142 -0.115 -0.122
Gender (Male=1, Female=O) -0.156 0.070 -0.089 0.024
Age 0.002 -0.025 -0.042 -0.044*
Age2 0.000 0.000 0.001 0.001**
Married=1, Other=O 0.096 -0.065 -0.150 -0.037
Educated Beyond Minimum
School Leaving Age 0.122 0.113 0.002 0.097
Have a Degree 0.148 -0.014 0.018 0.038
Workinq=1, Not Working=O -0.093 0.407*** 0.192 0.285***
Have Insurance 0.008 -0.175 0.111 -0.051
Have Children 0.109 0.117 -0.056 -0.002
Religious=1, Atheist=O 0.149 -0.043 0.087 0.090
VAS Own Health -0.237
VAS Own Health" 0.351
40% loss vs 20% loss -0.175*
60% loss vs 20% loss 0 -0.289**
Akaike Information Criterion 1.364 1.515 1.569 1.383
Hosmer-Lemeshow's Test 0.170 0.118 0.158 0.199
Values presented are marginal effects coefficients.
Significance is shown as follows: * 10%, **5%, ***1 %
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Table 4.6 - The effect of background characteristics on the likelihood of being an LG
responder in the Income Gain questions
Version 1: Version 2: Version 3:
Pooled across
all three
20% 40% 60% versions
(n=78) (n=80) (n=83) (n=213)
Variable (Pseudo (Pseudo (Pseudo (Pseudo
R2=0.068) R2=0.108) R2=0.025) R2=0.061)
tncornec-ssseuros per month 0.267* -0.253* 0.122 -0.036
Gender (Male=1, Female=O) 0.092 0.044 0.047 0.100
Age -0.004 -0.065* -0.028 -0.032
Age2 -0.000 0.001* 0.000 0.000
Married=1, Other=O 0.027 -0.081 -0.030 -0.002
Educated Beyond Minimum
School Leaving Age -0.048 0.005 -0.073 -0.046
Have a Degree 0.105 0.056 -0.030 0.093
Working=1, Not Working=O -0.079 0.333** 0.087 0.147
Have Insurance -0.085 -0.271 0.043 -0.124
Have Children 0.185 0.191 0.080 0.087
Religious=1, Atheist=O 0.103 0.041 0.048 0.089
VAS Own Health -1.026
VAS Own Health" 1.021*
40% gain vas 20% gain 0.042
60% gain vas 20% gain 0.040
Akaike Information Criterion 1.538 1.455 1.565 1.373
Hosmer-Lemeshow's Test 0.145 0.199 0.156 0.273
Values presented are marginal effects coefficients.
Significance is shown as follows: * 10%, **5%, ***1 %
The Hosmer-Lemeshow test statistics in Tables 4.5 and 4.6 are not indicative of model
misspecification. The Akaike Information criterion values suggest that the pooled models
have the greatest explanatory power.
4.3.2.2 Is there an explanation for over-trading behaviour?
Background characteristics by whether or not respondents over-traded in both the Income
-
Loss and Income Gain questions are shown in the Appendix {Tables A4.3 and A4.4}. There
are no significant differences between over-traders and the rest of the sample in either
table.
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Table 4.7 shows the results of logit regressions for the effect of background characteristics
on the likelihood of being an over-trader. Due to the small number of over-traders it would
not have been meaningful to present separate models for each version of the questionnaire,
so we just present two models, pooled across the three versions. In the Income Gain
questions no variables have a significant effect on being an over-trader. However, in the
Income loss questions Age and Age2 have highly significant (1%) impacts. Age is positive
and Age2 is negative, suggesting an n-shaped age relationship Le. as age increases the
likelihood of being an over-trader increases, but a peak is reached at age 48, beyond which,
the likelihood falls again in later years.
Table 4.7 - The effect of background characteristics on the likelihood of
being an over-trader
Income Loss Income Gain
Variable (n=213) (n=213)(Pseudo R2=0.102) (Pseudo R2=0.047)
mcome=ssseuros per month 0.080 -0.024
Gender (Male=1, Female=O) -0.034 -0.059
Age 0.048*** 0.022
Age2 -0.001*** -0.000
Married=1, Other=O -0.07 -0.071
Educated Beyond Minimum School
Leaving Age -0.012 0.042
Have a Degree -0.079* -0.051
Working=1, NotWorking=O -0.082 0.003
Have Insurance -0.043 -0.016
Have Children -0.053 -0.052
Religious=1, Atheist=O 0.021 -0.019
VAS Own Health 0.021 0.559
VAS Own Health2 -0.108 -0.531
40% loss/gain vs 20% loss/gain 0.030 -0.036
60% loss/gain vs 20% loss/gain -0.007 -0.059
Akaike Information Criterion 0.925 1.058
Hosmer-Lemeshow's Test 0.104 0.259
Values presented are marginal effects coefficients.
Significance is shown as follows: * 10%, **5%, ***1%
158
Chapter Four - Exploring a new method for estimating the monetary value of a QALY: initial testing
(survey 1)
4.3.3 Validity
4.3.3.1 Sensitivity to Scale
4.3.3.1.i Sensitivity a/the number a/years traded to the income change level
Table 4.8 shows the mean number of years respondents were willing to trade, in both the
Income Gain and Income Loss questions, with and without LG respondents. T-tests were
performed on the larger sample with LG respondents. These tests were paired when the
income change level was the same (e.g. 20% loss vs 20% gain), but unpaired otherwise. T-
tests were also performed for the smaller samples but no points of comparison were
significant due to the small sample sizes so the results are not presented in the table. Given
the survey design sensitivity to scale for each of the two questions can only be tested
between individuals, not within individuals.
Looking at the values for the larger sample and looking across the different income change
levels, in the Income Loss questions the number of years traded increases as the income
change increases. There is no clear pattern in the Income Gain questions. Comparison
between 20% and 40% Income Loss proved significant at the 5% level, While comparison
between 20% and 60% Income Loss proved significant at the 1% level. There were no
significant differences when comparing the Income Gain questions. These results suggest
the Income Gain questions were less sensitive to scale than the Income Loss questions.
Considering the smaller sample, excluding LG respondents, in the Income Loss questions the
number of years traded increases as the income change level increases. No clear pattern
emerges for the Income Gain questions.
4.3.3.1.ii Sensitivity a/the number a/years traded to the direction 0/ income change
Given diminishing marginal utility of income economic theory would suggest that the
Income Loss questions should elicit larger trades than the Income Gain questions.
Considering the larger sample in table 4.8, including LG respondents, this is the case for two
of the three income change levels. However, these differences are only significant for the
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60% income change level (at 1% level). The same relationship holds when considering the
smaller sample, but the differences are smaller.
Considering the large sample in Table 4.8, despite the inclusion of LG respondents the
standard deviations are high (approximately twice the mean in most cases) which shows the
variation in the data. For the Income Loss questions the standard deviations generally
increase as the level of loss increases, while no clear relationship can be observed for the
gain questions. The median values are 0 in all but one case, which is a product of the large
numbers of LG respondents. The io" and so" percentiles show the skewness caused by the
LG respondents. For the smaller sample, without LG responders, the mean, SOand median
all increase in all questions.
Table A4.5 in the Appendix shows the mean number of years traded excluding LG
respondents and with a balanced panel (Le. the same respondents occur in the Income Loss
and Income Gain questions for each income level). The results show the mean number of
years traded to be very similar for the gain and loss questions. There is also strong
consistency for the io" and so" percentiles. The values are the same for the gain and loss
questions for all three income change levels.
4.3.3.1.iii Sensitivity of the MVQ estimates to the income change level
Sensitivity to Scale can also be assessed by considering the final MVQ estimates generated
by the trade-offs made. The MVQ estimates are shown in Tables 4.9 and 4.10. In these
tables results are presented based on both individual income and household income. The
questions specified 'your current annual income' so it seems probable that respondents will
have considered their own individual income. However, some respondents may have
thought about their household income, and their decision to trade years may have been a
function of household, rather than individual income. Household income was calculated by ,
simply adding an individual's income with their reported partner's income. Table 4.9 shows
MVQ values calculated at the individual level, excluding LG respondents. Over-traders are
included by truncating negative values to zero. Table 4.10 presents results using the
aggregate calculation method, which allows for the inclusion of LG respondents.
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In Table 4.9 in the Income Loss questions as the income change level increases the MVQ
result increases. This is a result of the number of years traded increasing at a decreasing
rate. Significant differences were only found when comparing 20% loss with 60% loss (10%
level). This is a positive finding and suggests there is a degree of consistency in the MVQ
estimates across the income change levels. There is no clear trend in the Income Gain
questions. Considering the aggregate results, the MVQ estimates increase as the level of
income change increases in both the Income Gain and Income Loss questions. The
aggregate results do not allow for statistical testing of differences.
4.3.3.1.iv Sensitivity of the MVQ estimates to the direction of income change
In Table 4.9 the income gain questions produce higher MVQ estimates for two of the three
income change levels but these differences are not significant. This is consistent with fewer
years being traded in the Income Gain questions. The trend is perhaps reversed for the
highest income change level because of the higher income amongst the 60% loss group.
The use of a balanced panel (see Appendix A4.6) makes it possible to determine whether
differences between the gain and loss results observed in Table 4.9 were the result of
different samples being included for the estimates, or a result of differing responses to the
two question types. The balanced panel shows that the values generated through the
Income Gain questions are now much closer to the values generated through the Income
Loss questions, demonstrating that the differences observed in Table 4.9 were a result of
different respondents in the two groups, rather than respondents' reactions to the
questions. The results of paired t-tests showed no significant differences between values
generated through the gain and loss questions.
Considering the aggregate results in Table 4.10, the Income Gain questions produce higher
estimates for two of the income change levels.
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Chapter Four - Exploring a new method for estimating the monetary value of a QALY: initial testing
(survey 1)
4.3.3.2 Correlation of MVQ estimates with ability to pay
Tables 4.11a and 4.11b show mean QALY values by individual income level for the Income
Loss and Income Gain questions respectively. The results are shown for both the individual
(excluding LG respondents and including over-traders) and aggregate (including both LG
respondents and over-traders) approaches. Looking at the Income Loss values based on the
individual approach, there is no clear pattern across the income levels. The highest income
level actually produces the lowest MVQ results. This suggests that wealthier respondents
value income more highly and hence trade more years to avoid an income loss. For the
second highest income level in the 20% Income Loss questions, the mean QALY value is zero.
There are only two people in this category and they were both over-traders (and hence their
values were truncated to zero). Looking at the aggregate approach for the Income Loss
questions, the MVQ results seem to increase as the level of respondent income increases
but this relationship is not perfect. Table 4.11b shows that there is no clear pattern in the
Income Gain results across different respondent income levels, for either the individual
approach or the aggregate approach. However, it should be noted that numbers are very
small, especially in the individual approach. It appears that both the Income Loss and
Income Gain questions fail this test of validity.
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4.3.4 MVg Results
As stated earlier the aim of this chapter was not to produce definitive MVQ estimates for
the Netherlands. However, it is interesting to consider the early signs of the estimates that
the methods are likely to produce. looking at Table 4.9 the mean MVQ result, based on
individual income ranges from €17,439 to €65,957. Income levels do vary across the six
estimates, with income being noticeably higher in the 60% loss group. Unsurprisingly this
group produce the second highest MVQ result. The standard deviations around the results
are very high, typically between two and three times greater than the means. This is
because as the number of years traded becomes very small the size of the MVQ result
increases rapidly (the smallest unit of trade was one month). A respondent with an annual
income of €10,OOOwho traded one month in the 20% Income loss question, would generate
an MVQ value of €230,OOO. If their income was €30,OOOthis value would become €690,OOO.
The io" percentiles and medians are either zero, or very low, owing to the number of over-
traders whose values were truncated to zero. The so" percentile values are generally very
high owing to the effect of very small trades. Using household income has the effect of
increasing the estimates by the ratio of household income to individual income. However,
this effect occurs at the individual level so the relationship in the table is not perfect.
Excluding over-traders (see Appendix A4.7) obviously increases the estimates as these
values were truncated to zero. These results range from €34,877 to €131,913. The
aggregate results in Table 4.10 are typically much lower than the individual results, as the
influence of very small trades is eliminated, ranging from €2,805 to €49,437.
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4.3.5 Summary of Results
Two key problems were the existence of LG responses and over-traders. Of all Income Loss
responses 56% were LG responses, and this is after excluding the 'extreme non-traders'. Of
all the Income Gain questions 64% were LG responses. This poses questions over the
feasibility of the method. More employed people, educated people and healthy people
were LG respondents in the Income Loss questions. No significant characteristics were
found for the Income Gain questions. Few significant variables were found in regression
analyses of the determinants of being an LG respondent. For the Income Loss questions
employment had a highly significant positive influence in Variant B and in the pooled model.
Also a U-shaped age relationship was found in the pooled model, which is consistent with
the n-shaped relationship found in the model on the likelihood of being an over-trader. In
the Income Gain questions employment also had a significant positive influence for Variant
B. The size of the income change level had a negative effect on the likelihood of being an LG
respondent in the Income Loss questions, but no effect in the Income Gain questions.
Seventeen percent of all Income Loss responses and 19% of all Income Gain responses were
over-trades. Age was found to have a highly significant n-shaped effect on the likelihood of
being an over-trader in the Income Loss questions. The above significant relationships
suggest LG responses and over-trades may on the whole reflect meaningful responses, but
this cannot be concluded for individual responses. Regardless of whether the responses are
meaningful or protests (or driven by a lack of understanding) it is clear that they are
problematic for the calculation of MVQ estimates.
Referring back to the null hypotheses, the first null hypothesis was that the number of years
traded in the Income Loss questions would be the same regardless of the level of income
loss. The results show that respondents faced with a larger Income Loss on average traded
a larger number of years, and these differences were statistically significant on two of three
occasions. Therefore, this null hypothesis can tentatively be rejected.
The second null hypothesis was that the number of years traded in the Income Gain
questions would be the same regardless of the level of income gain. There was no clear
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pattern in the number of years traded in the Income Gain questions and no statistically
significant differences so this hypothesis cannot be rejected.
The third null hypothesis was that the number of years traded would not differ between the
Income Loss and Income Gain questions. There were differences in the number of years
traded between the two questions but these were not always in the same direction, and
were only statistically significant on one of three occasions, so this null hypothesis cannot be
rejected. It was expected that the Income Loss questions would produce larger trades, and
this was the case for two of the three income change levels.
Considering the MVQ estimates, the Income Gain questions typically produce largest
estimates than the Income Loss questions, which is consistent with smaller number of years
being traded. The estimates generated by the Income Loss questions typically increased as
the level of income loss increases, but there was no clear pattern for the Income Gain
questions.
The fourth null hypothesis was that the MVQ results would not differ depending on
respondent income. Breaking MVQ estimates down by respondent income bracket showed
no clear pattern for the individual approach. For the aggregate approach the results
seemed to increase as the level of respondent income increased, both for the Income Gain
and Income Loss questions, but this relationship is imperfect. Therefore we cannot .
confidently reject the fourth null hypothesis.
4.4 Discussion
The aim of this study was not to present a definitive MVQ for the Netherlands, but to test
the feasibility of an alternative method of eliciting an MVQ. The results from this small-scale ..
online study suggest that the Income Gain and Income Lossno exercises must overcome a
number of problems before they can be considered a viable method for estimating an MVQ.
Most notable is the problem of LG responses and over-trades. The individual approach is
not able to include the potentially meaningful responses of LG responders. The aggregate
approach can do so but this represents a movement away from the welfare economic
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principle of societal welfare being the sum of individual welfare. The weaknesses of the two
questions need to be viewed in light of the fact that the online survey collected poor data
across all lTO questions - 25% of respondents did not trade in any of the lTO exercises. An
improved study design using face to face interviews may be better able to determine the
feasibility of this method.
A serious problem with the lTO based approach is the elicitation of negative MVQ values.
Referring to Equation 1, given the assumption of additive separability, a rational respondent
should not trade more than two years (Le. a value of 8 on the right hand side of the
equation) because to do so would mean a lower total lifetime income. However, in reality it
is plausible that individuals may wish to live for a shorter period of time with high income
than for a longer period of time with lower income, even though their total lifetime income
may be lower. It is also likely that respondents may not have been able to determine the
point at which their lifetime income became lower. If these questions were tested through
an interview elicitation procedure it may be possible to use a visual aid that would attempt
to make it clearer to respondents in which of the two scenarios lifetime income was higher.
This could be done by adapting the standard MVH lTO board (Gudex, 1994) to include an
additional strip for lifetime income. This may improve the feasibility of the method.
It would seem that feasibility must be established before a strong assessment of validity can
be made. For example, if alllG behaviour represents protest responses then validity is of
little importance. However, despite the issue of lG responses the Income loss questions
were still statistically sensitive to scale. This was not the case for the Income Gain questions.
Despite the importance of income in the calculation method the MVQ results were not
clearly correlated with income.
As touched upon in section 4.2.1.1 the values derived by the method presented in this
chapter could be interpreted as the Monetary Value of a life Year rather than an MVQ since
it does not entail a quality of life trade off. The implications of this are that the results
should perhaps only apply to life extending treatments. In the broader context of MVQ
research, given that previous research has typically produced a range of estimates, and life
extensions have been valued more highly than quality of life improvements (E.g. EuroVaQ,
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Donaldson et al. 2011), results from the lTO based method (if proved meaningful) would
contribute towards understanding of the upper limit of the MVQ range.
In this study respondents were told to imagine perfect health in both scenarios. In future
work it may be preferable to tell respondents they would be in their own current state of
health. Their current health could then be valued through either conventional lTO or VAS
and the values obtained could be divided by the value of their current health to give MVQ
values. This may reduce the number of hypothetical aspects and hence make the task more
manageable for respondents who are currently not in full health. However, this approach
would entail further dependence upon the assumption of no interactions between health
and income. The MVQ value elicited is essentially determined by the choice of income
change level. A large scale study would make it possible to gain values for enough income
change levels to estimate an indifference curve between health and income and model
interactions between the two. An average MVQ value across a range of income change
levels could then be estimated.
The results do not suggest a strong case for one type of question over the other (Income
Lossvs Income Gain). Comparison of MVQ results generated through the two questions,
using a balanced panel, found no significant differences.
4.5 Conclusion
An alternative method for the elicitation of an MVQ based on the lTO has been developed
and undergone preliminary testing. A number of problems were encountered, most notably
the elicitation of LG responses and negative values. An interview based study that requires
respondents to engage in an iterative process, and that can be supplemented by a visual aid
may improve the validity of this approach. The next chapter outlines a small scale pilot
study that informs the design of a UK based interview study.
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CHAPTER FIVE
Further testing of the TIO method of deriving the Monetary Value of a QALY:
A pilot study to inform a UK based interview study
S.llntroduction
The main problems highlighted by preliminary testing of the TIC method of MVQ
estimation, as outlined in the previous chapter, were LG responses and over-traders.
Although the evidence tentatively suggested these may be meaningful responses, the high
number of LG responses across all of the TIC questions suggested the possibility that this
may have been driven by the online nature of the exercise. Therefore, to further test the
questions in an interview setting, this chapter outlines a small pilot study that preceded the
main study, both of which were conducted in the UK. The aim of this pilot was to test and
refine both the questions and the visual aid.
In addition to using an interview method of administration with a visual aid, during the
course of the pilot study two new questions are included. Rather than asking respondents
to trade years of life to either avoid an income loss or achieve an income gain, these new
questions ask people to either accept an increase in income to compensate for a fall in life
expectancy (TIC3), or give up income to achieve an increase in life expectancy (TIC4).
These questions are, therefore, more closely linked to the notions of WTP and WTA. While
, in the two questions used in the previous chapter years of life were the currency of trade, in
the two new questions income is the currency of trade. These two new questions will be
examined against the existing WTP literature in the discussion. The next section outlines
the methods of the pilot study, before results are presented and implications for the main
study drawn.
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5.2 Methods
The aim was to test the acceptability of the questions to respondents, in terms of concept,
wording and number of questions (burden). In order to achieve this a small number of
qualitative interviews were conducted to gain an insight into respondent's thought
processes during the exercises. As feedback was gathered design was adapted throughout
the pilot study. There were essentially two versions of the pilot. Initially only the Income
Loss and Income Gain questions were included and an MVH no visual aid was used
(Version 1). After six interviews, it seemed that respondents frequently displayed an infinite
preference for length of life over income, and two new no questions were introduced to
further test this (Version 2). Version 2 was also supplemented by a new visual aid.
Ethical consent for both the pilot study and the main study was obtained from the School of
Health and Related Research (ScHARR)ethics committee.
5.2.1 Sample Recruitment
Interviews were conducted by the PhD candidate, Carl Tilling. The subjects were admin and
clerical staff in Health economics and Decision Science (HEDS) in ScHARR(n=7) and the
Department of Economics (n=2), and PhD students in the Department of Economics (n=4).
An email was sent out to the ScHARRand Department of Economics admin mailing lists
requesting participants. Further emails were sent at later dates to recruit further
participants. The PhD students were also recruited through email. No Health Economics
PhD students were included in the sample due to concerns they may have insight into this
type of exercise that might influence their responses. A total of 13 interviews were
conducted. After 13 interviews it was felt that saturation point had been reached i.e. there
was little to be gained from conducting further interviews. No incentives were offered for
participation.
5.2.2 Preliminary Exercises
Before the interview began respondents were asked to read the information sheet and sign
the consent form (see Appendix As.1 and As.2).
Prior to the main no exercises respondents were asked to complete a number of
preliminary exercises, including:
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(a) Self-Reported Health on the EQ-5D
(b) VAS of Own Health
(c)no of Own Health
(d) Ranking of 7 combinations of years of life and income (listed below)
(e) VAS of the same 7 combinations of years of life and income
Initially exercise (b) asked respondents to place own current health on a scale ranging from
best imaginable health to worst imaginable health. However, without dead being valued
this information could not be used to rate own current health on a scale from dead to full
health. Therefore, after the first 10 pilot interviews the procedure was changed, and the
bottom end of the scale was represented by dead. While this rules out the possibility of
own current health being valued as worse than dead, it is highly unlikely a member of the
convenience sample will consider themselves to be in a state worse than dead.
Exercise (c) used the standard MVH no protocol (Dolan, 1997) with a 10 year time horizon.
This was supplemented by the MVH no visual aid and its protocol to value states worse
than dead was also included. However, following the first seven pilot interviews, a modified
visual aid was adopted for the main no exercises (see later). It was then not practical to
use two different visual aids, and require participants to become familiar with both.
Therefore, no of own health was dropped after the first seven interviews. As there was
still an indication of own health through both VAS and EQ-5D it was not felt much would be
lost due to this omission.
Exercise (d) asked respondents to rank the following 7 combinations of years of life and
income:
• 10 years of life, in your current state of health, with 100% of current annual income .for
each year
• 10 years of life, in your current state of health, with 80% of your current annual income
for each year
• 10 years of life, in your current state of health, with 60% of your current annual income
for each year
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• 8 years of life, in your current state of health, with 120% of your current annual income
for each year
• 8 years of life, in your current state of health, with 100% of your current annual income
for each year
• 7 years of life, in your current state of health, with 140% of your current annual income
for each year
• 6 years of life, in your current state of health, with 100% of your current annual income
for each year
These seven combinations were presented to respondents on cards in a random order.
Respondents were then asked to place them in order from best to worst, the best being at
the top and the worst being at the bottom. These combinations were chosen to reflect
scenarios respondents were likely to face in the main no exercise, and were included to
familiarise respondents with the trade off between years of life and income.
In exercise (e) respondents were asked to place the same seven combinations of years of life
and income on a VAS. Initially the top end of the scale was best imaginable life and the
bottom end of the scale was worst imaginable life. However, respondents found this too
vague and some pointed out that best imaginable life offered no constraint, and they could
imagine any number of scenarios that were superior to their first ranked card. Furthermore,
valuations were too subjective to attach meaningful values to the cards (although in reality
this exercise was included to familiarise respondents with the trade off between length of
life and income prior to the no exercises). Therefore, after the first three interviews the
scale was amended so that the top end was represented by the first ranked card, and the
bottom end was represented by 0 years and 0% of income. The card 10 years with 100% of
annual income represented 1 (normalisation point), and the other cards could be scaled in
relation to this card. The cards were placed either side of the VAS in the order in which they
were ranked i.e. 1st ranked would be top left, 2nd ranked would be top right, 3rd ranked
would be next left etc. This method was used to avoid the lines from the boxes to the scale
crossing too frequently, which can cause confusion for the respondent and difficulty in
interpreting the results.
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5.2.3 The modified TID Exercises
Initially, in what will be called version 1 of the pilot study, only two TID exercises were
included, the Income Loss and Income Gain questions included in the Dutch online survey
(presented in Chapter 4). The wording of the questions was the same except that rather
than being told to imagine being in perfect health, respondents were told to assume they
were in their current state of health for the duration of the scenario. As mentioned in the
previous chapter, this was done to reduce the number of hypothetical elements in the
exercise. Also, although not introducing a direct quality of life trade off into the exercise, it
does require respondents to consider quality of life in their valuation which is more aligned
with the QALY concept. Therefore, the wording looked as follows:
TI01: Trading years to avoid an income loss in current state of health (Income Loss)
"You can live for 10 years in your current state of health with (100 - Y%) of your current
annual income for each year and then die, or you can live for a shorter period of time in
your current state of health with your current annual income for each year and then die."
TI02: Trading years to achieve an income gain in current state of health (Income Gain)
"You can live for 10 years in your current state of health with your current annual income
for each year and then die, or you can live for a shorter period of time in your current state
of health with (100 + Y%) of your current annual income for each year and then die."
The "shorter period of time" is varied in these questions until a point of indifference is
reached. An MVH TID visual aid was used with these questions. Coloured cards displayed
the amount of income respondents would have in each life, as a percentage of their current
income. Consideration was given to creating a visual aid that would display lifetime income
in each of the two lives. If over-trading is driven by an inability to comprehend when
lifetime income becomes lower a visual aid of this nature may reduce such responses.
However, in the Income Gain questions lifetime income is not obvious e.g. if a respondent is
faced with 120% income and they trade 1 year, lifetime income becomes 96%. The
interviewers in the main study would not be expected to make these calculations. If the
visual aid was not going to be used for the Income Gain question it was not feasible to use it
for the Income Loss question either.
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In version 1 of the pilot study respondents had a total of sixno exercises to complete. For
the first two interviews three income loss levels and three income gain levels (Y) were
chosen at random from the following five values:
20%
40%
50%
60%
80%
Respondents did not necessarily face the same three income change levels in the gain and
loss questions. After the first two interviews it was decided that this method meant
respondents could face income change levels that were too similar. Therefore, the
procedure was changed so that respondents faced the income change levels 20%, 50% and
80% for both the Income Loss and Income Gain questions. This meant respondents faced a
wide range of values and faced both of the extreme values which are most likely to produce
LG responses or over-trades. LG responses are most likely to occur when the income
gain/loss is smallest, as respondents are unwilling to give up years of their life for small
increase in their income, or to avoid a small decrease. However, as the size of the income
loss/gain increases respondents may over-trade (see 4.2.3.2 in the previous chapter). In the
Income Loss questions respondents would have to give up eight years of life to over-trade in
the 80% loss questions, while in the Income Gain respondents would only have to give up
5.56 years to over-trade in the 80% gain questions.
After seven interviews had been completed the frequency at which respondents were not
prepared to give up any time (which means an MVQ value cannot be calculated) became a
concern. At this stage two additional no exercises were introduced, forming what will be
called version 2 of the pilot study. These questions asked respondents to either give up
income to increase their life expectancy and accept an increase in income to compensate
for a fall in life expectancy. The wording of the questions looked as follows:
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ITO 3: Accepting an income gain to compensate for a fall in life expectancy in current state
of health (Years Loss)
"You can live for 10 years in your current state of health with your current annual income
for each year and then die, or you can live for (lO-X) years in your current state of health
with an income greater than your current annual income and then die".
ITO 4: Trading income to achieve an increase in life expectancy in current state of health
(Years Gain)
"You can live for 10 years in your current state of health with your current annual income
for each year and then die, or you can live for (lO+X) years in your current state of health
with an income lower than your current annual income and then die".
In IT03 the "income greater than your current annual income" is varied until a point of
indifference is reached. In IT04 the "income lower than your current annual income" is
varied until a point of indifference is reached.
Figure 5.1 represents IT03 and IT04 in the context of the theoretical framework set out by
Buckingham and Devlin (2006). The x axis represents length of life and the y axis represents
income. Each indifference curve represents a level of utility can be achieved by different
combinations of longevity and income, where U2>U1>UO• The starting point is at point a on
indifference curve U1 (10 years with current annual income). In IT03 the respondent is
faced with a loss in years which moves them to point b on indifference curve Uo. The
respondent must then specify the increase in income that will return them to their initial
level of utility at point c on indifference curve U1. In IT04 the respondent is faced (starting
point again at point a) the respondent is faced with an increase in life years which moves
them to point d on indifference curve U2• The respondent must then specify the reduction
in income that will return them to their initial level of utility at point e on indifference curve
U1.
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Figure 5.1lndifference curve analysis of the Years Loss and Years Gain questions (Adapted
from Buckingham and Devlin. p.1151).
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TT03 will henceforth be referred to as Years Loss, while TT04 will be referred to as Years
Gain. The Years Gain questions involve a movement in the same utility space as in the
Income Gain questions, but the movement is in the opposite direction. In the Years Gain
questions the movement is from a to d to e, while in the Income Gain questions the
movement is from e to d to a. The only difference in the Income Loss questions is that
respondents start and finish on a lower indifference curve. The Years Loss questions
represent the Compensating Variation for a loss and hence differ from the other three
question types as they cover different utility spaces. As pointed out by Buckingham and
Devlin, 2006) there is no reason to believe that questions eliciting the Compensating
Variation for a Loss will produce the same results as questions eliciting the Compensating
Variation for a Gain. Any difference between the questions will be determined by the shape
of the underlying indifference curves. We might expect the marginal utility of income to
diminish at a greater rate than the marginal utility of life years Le. the indifference 'curves in
the above diagram would be very steep. In this scenario, in the Years Loss questions a very
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large increase in income would be required to compensate for a fall in life years. Likewise,
in the years gain questions a very large decrease in income would be required to return the
individual to his/her initial level of utility following an increase in life years. However,
responses to the Years Gain questions are constrained by a budget constraint Le. a
respondent can not lose more than all of their income. This could mean that no point of
indifference is reached. Alternatively, respondents may feel that there is a minimum
amount that they can survive on in order to gain benefit from the additional years.
The inclusion of the Years Loss questions offers a way to examine whether LG responses in
the Income loss and Income Gain questions are meaningful responses or protest responses.
An lG response in the Income loss or Income Gain questions suggests an infinite preference
for length of life over income. An lG response in the Years loss questions is one in which
respondents accept no amount of money to compensate for a fall in life years. One might
also expect lG respondents to give up all of their income in the Years Gain questions, but
this may not occur if respondents have in mind a minimum amount they can survive on. If
lG responses in the Income Loss and Income Gain questions are meaningful statements of
preference one would expect these respondents to also give an LG response in the Years
loss questions.
The Years loss and Years Gain questions rely on the same assumptions as the Income loss
and Income Gain questions as outlined in the previous chapter (4.2.1.1).
A new visual aid was created that could be used for all four no exercises. As well as a scale
for years in each life, the aid also had a scale for annual income in each life. The years scales
went up to 20 years and the income scales went up to 200%. All four scales were movable.
This visual aid avoided the need for cards as all the necessary information could be
displayed with the increased number of scales. An illustration of the visual aid can be found
in Appendix AS.3.
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5.2.4 Routing in the TID exercises
In the Income Loss and Income Gain questions both profiles (described as LIFEA and LIFEB)
were initially set at 10 years, and respondents were asked to choose between the two. If
respondents stated the two were equal, or that they preferred the profile with a lower
income they were asked to confirm this preference. If respondents stated that they
preferred the profile with higher income (LIFEA), time in that profile was reduced to 5 years,
and respondents were again asked to choose between the two. If LIFEA was preferred the
duration in LIFEA was reduced, if LIFEB was preferred the duration in LIFEA was increased.
Iterations occurred until the respondents stated the two profiles were equal, or changed
their preference when moving from one duration to the next. When a respondent changed
their preference when moving from one duration to the next they were asked to confirm if
the midpoint represented their point of indifference. If they stated a preference for one
profile over the other at the midpoint the year would be further subdivided, giving a
response accurate to within three months. The only exception to this was if respondents
iterated back to 10 years in LIFEA without reaching a point of indifference. In this case they
were allowed to trade in units as small as one week. Therefore, a total of seven iterations
were required to give an LG response in the Income Loss and Income Gin questions. This is
quite different to the Dutch online survey, in which there was no iterative procedure and
respondents simply stated the number of years in LIFEA they considered equivalent to 10
years in LIFEB.
The iterative procedure was very similar for the Years Gain and Years Loss questions. In the
Years Loss questions respondents initially chose between 10 Years with 100% of annual
income (LIFEA) or less than 10 years (determined by choice of X) with 100% of annual
income (LIFEB). If LIFEA was chosen the income in LIFEB was increased to 150%. From this
point the amount of income was iterated up or down in 10% increments. If LIFEA was still
preferred when income was 200% in LIFEB, the respondents was asked if there was any
amount of money that would lead them to choose LIFEB. If they said no amount this was
classed as an LG response. Therefore, seven iterations followed by an open ended question
were required to give an LG response.
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In the Years Gain questions respondents initially chose between 10 Years with 100% of
annual income (LIFEA) or more than 10 years (determined by choice of X) with 100% of
annual income. If LIFEBwas chosen the income in LIFEB was reduced to 50%. From this
point the amount of income was iterated up or down in 10% increments. An LG responder
was someone who still preferred LIFEB with 0% of income. Therefore, seven iterations
were required to be an LG responder. In the context of WTP, the procedures for the Years
Gain and Years Loss questions are comparable to an iterative bidding game.
5.2.5 Study design
Respondents were given the Years Gain/loss in TID3 and TID4 that proportionally
corresponded to the income gain/loss they faced in TIDl and TID2 i.e. 20% income loss
corresponds to 2 Years Loss, 50% income gain corresponds to 5 Years Gain. However, if all
three values for Y were maintained this would have required a further six TID exercises,
giving a total of 12. This was considered too many for a pilot study and the 50% value for Y
was dropped, so that just the extreme values were maintained. Therefore the values for Y
were 20% and 80% and the values for X were 2 years and 8 years. This meant a total of
eight TID exercises. The participants in the pilot study received no incentive for
participation, so it was felt the interview should be kept fairly short. However, in the main
study participants received a £25 incentive for participation, hence a larger number of TIDs
were included.
5.2.6 Method of calculating an MVQ
The Income Loss and Income Gain questions can be used to estimate an MVQ using the
same method as in the previous chapter. The only difference is that since respondents are
now told they will live in their current state of health rather than in perfect health, the
product of the calculation must be divided by the value of own health (informed by VAS) to
gain an MVQ result. VAS of own health was preferred to TID of own health for two reasons.
Firstly, once the new visual aid was employed for the valuation of the hypothetical
health/income scenario then an entirely separate visual aid would have been needed to
elicit TID of own health. Secondly, since the majority of respondents are likely to be in
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good health, there may have been a large number of non-trades in a TIO exercise of own
health.
The Years Loss and Years Gain questions can be used to estimate an MVQ in a similar
fashion. Consider an individual, in own current health of 0.9 on the VAS scale, faced with
Years Loss of 2 years in a TI03 question, states that 10 years of life with current annual
income of £10,000 is equivalent to 8 years of life with 150% of this income, so £15,000.
Using prospective lifetime income values and an additive utility function (as in the analysis
of the Income Loss and Income Gain questions, see 4.2.3), this point of indifference gives us
the following information:
lOU (Current Health) + £100,000 = 8U (Current Health) + £120,000
lOU (Current Health) - 8U (Current Health) = £120,000 - £100,000
2U (Current Health) = £20,000
U (Current Health) = £10,000
U (Perfect Health) = £10,000/0.9
U (Perfect Health) = £11,111.11
(1)
(2)
(3)
(4)
(5)
(6)
While in the Income Loss and Income Gain questions respondents were over-traders if they
traded a larger proportion of years than the proportion of income loss/gain they were faced
with, in the Years Loss questions they are under-traders if they accept an increase in income
that is not large enough to make total lifetime income in the right hand side of equation (1)
larger than that in the left hand side. Given the 2 Years Loss example above, respondents
are under-traders if they accept an income less than 125%. If faced with 5 Years Loss they
cannot accept an income less than 200%. If they are faced with 8 Years Loss they cannot
accept an income less than 500%. Since the scale on the visual aid does not exceed 200%, if
respondents trade to the end of the scale they are asked: "As you can see this visual aid only
goes up as far as 200% of income. If the scale went beyond this value is there any point at
which you would choose Life A?" LG responders are those respondents who state that
there is no amount of money that would make them choose Life A. It is possible that
limiting the scale to 200% will make respondents more reluctant to go above 200%, and
hence increase the likelihood of them being under-traders. However, to increase the scale
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as far as 500% would either have required making the aid unmanageably large, which would
have been unpopular with interviewers, or condensing the scale to an extent that would
jeopardise the clarity of the exercise for respondents.
The effect of an increase in the amount of income required to compensate for a fall in life
years is complex. Using the example above, and assuming own health is at perfect health
(Le. 100 on the VAS scale), if the respondent required 200% of current income rather than
150% the MVQ result would increase from £10,000 to £30,000 (an increase of £20,000).
This is because the ratio of the number of years remaining (8) to the number of years lost (2)
is 4:1. The increase in the amount of compensation required is 50%. 50% of annual income
is £5,000. Multiplying this by the ratio above gives £20,000, which is the size of the increase
in the MVQ result. Consider another example. If the respondent required 250% of current
annual income in order to live for only 5 years he/she would generate an MVQ result of
£5,000. If the amount of income required increased to 300% the MVQ result would increase
to £10,000 because the ratio of years left to years given up is 1:1. The amount of income
required has increased by 50% so the MVQ result increases by 50% of annual income
(£5,000). So, an increase in the amount of income required will increase the MVQ result by
the ratio of years left to years lost multiplied by the amount of the increase in income
required. In other words the larger the number of years lost the smaller the impact of an
increase in compensation required on the MVQ result.
Respondent income has a proportional effect on results Le. doubling respondent income
will double the MVQ result. Doubling the increase in income required to compensate for a
doubling in the number of years lost will halve the size of the MVQ result.
Now imagine the same individual facing Years Gain of 2 years in a TT04 question states that
10 years of life with a normal annual income of £10,000, is equivalent to 12 years of life with
70% of this income, so £7,000. This point of indifference gives us the following information:
lOU (Current Health) + £100,000 = 12U (Current Health) + £84,000
12U (Current Health) - lOU (Current Health) = £100,000 - £84,000
2U (Current Health) = £16,000
(7)
(8)
(9)
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U (Current Health) = £8,000
U (Perfect Health) = £8,000/0.g
U (Perfect Health) = £8,888.89
(10)
(11)
(12)
Respondents in the Years Gain questions are under-traders (Le. produce a negative MVQ
value) if they do not give up enough income to make total lifetime income in the right hand
side of equation (7) lower than in the left hand side. With 2 Years Gain as outlined above
they must allow their income to fall below 83.3%. If faced with 5 Years Gain they must allow
their income to fall below 66.7%, and if faced with 8 Years Gain this figure becomes 55.6%.
A difference between TT04 and the other TTO questions is that the MVQ results are
severely constrained by personal income, and the larger the Years Gain presented to
respondents the smaller the results will be. In the example above, if the respondent had
been in perfect health and given up all their income the MVQ result would only be half of
lifetime income based on full annual income (Le. £50,000). If they were faced with 5 Years
Gain and once again gave up all of their income the MVQ result would only be 20% of
lifetime income based on full annual income (Le. £20,000). In order for the definition 'LG
responder' to maintain the same meaning (i.e. someone who values life years infinitely
more highly than income), LG responders in TT04 are respondents who give up all of their
income. In contrast to the other TTOs these responses are not problematic and can be
included in all MVQ calculations.
An increase in the amount of income given up increases the MVQ result by the ratio of the
number of life years with the gain (12 in the example above) to the number of Years Gained
(2) Le. 6 in the example above. Therefore if the amount of income required with the higher
life expectancy falls from 70% to 60% (example above) the MVQ result will increase from
£8,000 (assuming perfect health) to £14,000. In other words, the larger the number of years
to be gained the smaller the effect of an increase in the amount of income given up. An
increase in respondent income has a proportional effect on the MVQ result. Doubling the
amount of income given up in response to a doubling of the number of years to be gained
will lead to a higher MVQ result.
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5.2.7 Feedback Questions
After all the TTO exercises respondents were asked the following eight open ended
feedback questions:
1.What were your main considerations when answering these questions?
2. Do you consider it unethical to give up years of life for an increase in income?
3. [Only asked if respondent did not trade in any of the exercises] Why were you not prepared to
trade any time for an increase in income in this question?
4. On a scale from 1 to 5, how clear did you find the wording of the questions, where 1 is not very
clear and 5 is very clear?
5. How do you think the wording of these questions could be improved?
6. On a scale from 1 to 5, how useful did you find the visual aid, where 1 is not very useful
and 5 is very useful?
7. How do you think the visual aid could be improved?
8. [If negative value given in Income Loss] Did you realise in this question that your lifetime
income would be lower?
The questions were asked, and responses noted, by the interviewer. The questions were
also audiorecorded. Question 8 was soon dropped (after two interviews) as it was too
complicated for respondents to understand. Questions 5 and 7 also proved uninformative
as most respondents had very little to contribute. There was a blank page at the end of the
respondent booklet for any comments or feedback they had.
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5.2.8 Background Characteristics
The background questions asked of respondents at the end of the pilot interviews are
outlined in Table 5.1.
Table 5.1 Background characteristics collected at the end of the pilot interviews
Background Question Categories
Gender Male/Female
Age Open-ended
Did your education continue
after the minimum school Yes/No
leaving age?
Doyou have a degree or
equivalent professional Yes/No
qualification?
Marital Status Single/ Married/ Co-habiting/ divorced/ widowed
Religion RomanCatholic, Protestant, Muslim, Hindu, Jewish, Atheist,
Other
Main Activity Employed, Self-Employed, Retired, Housework, Student,
SeekingWork, Other
Home Ownership Own Home outright or with a mortgage, rent from local
authority, rent from private sector
Net Own Annual Income Chosen from 10 income brackets, ranging from "I do not
have an income" to >£50,000
Net PartnersAnnual income Chosen from 10 income brackets, ranging from 'My
partner does not have an income' to >£50,000.
Number of people in the
household
Number of these under the
ageof 18
5.2.9 Feedback from the interviewer
At the end of the interview the interviewer (Cl) noted whether he agreed or disagreed, on a
scale from 1 to 5 (where 1 is strongly agree and 5 is strongly disagree), with each of the
following statements:
1. "The respondent seemed to understand the questions well"
2. "The respondent appeared to lose interest when valuing the latter income levels"
3. "The respondent gave a lot of thought to the decisions he/she was asked to make"
There was a blank page at the end of the interview booklet for any comments or feedback
the interviewer had.
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5.2.10 Life Satisfaction Questions
For the very last interview life satisfaction questions were included. It may be that people's
perceptions of aspects of their life, such as health and income, are more important than
their actual health and income. For example, someone's income may be relatively low, but
may be high in relation to their peers that they compare themselves to. This individual may
therefore be unwilling to trade many years to increase his income. The questions were
inserted after the feedback questions and before the background questions. The questions
were taken from the British Household Panel Survey (available through the Institute for
Social and Economic Research, www.iser.essex.ac.uk/bhps). The questions ask how satisfied
someone is, on a scale from 1 to 7 (where 1 is not satisfied at all and 7 is completely
satisfied), across the following domains:
1) "Your Health"
2) "The income of your household"
3) "Your job (if in employment)"
4) "Your social life"
5) "The amount of leisure time you have"
6) "Your life overall"
5.3 Results
The main interest in the pilot study is the number of lG responders and over-trades/under-
trades in the ITO exercises and how the questions were received by respondents, as
indicated by the feedback questions. The sample size is too small to calculate a reliable
MVQ estimate. Therefore, this section presents background characteristics of the sample,
the prevalence of lG responses and over-trades/under-trades in the four ITO questions and
the common responses to the feedback questions. The implications for the main study are
then discussed.
5.3.1 Background Characteristics
Table 5.2 shows the background characteristics of the pilot sample. The vast majority of the
sample (11 out of 13) are female. The average age of the sample, at 37.1, is lower than the
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national average. This is unsurprising given that PhD students formed part of the sample,
and there were no pensioners. The sample is very well educated, which is also a result of
recruiting PhD students. The sample consists only of employed people and students. There
is a relatively good spread of income levels, although there is no one in the two highest
income brackets. It should be noted that current income may be a poor indication of
permanent income, or socioeconomic class, for PhD students. It was also observed that
respondents had difficulty specifying their net annual income to the level of accuracy
required by the ten income brackets, and that most respondents seemed to consider their
income on a monthly rather than annual basis. More than half of the sample are atheist.
The sample is evenly split between divorced, married and single. Just under half of the
sample are homeowners. The majority of respondents reported to be in the best EQ-SO
state 11111.
For version 1 (two ITO questions with standard visual aid) of the study the average
completion time was 25 minutes. For version 2 (four ITO questions with new visual aid) the
average completion time was 29 minutes. The overall average was 26.7 minutes.
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Table 5.2 - Background Characteristics of the pilot study sample
Number of Respondents 13
Gender Male 2
Female 11
Age Average 37.1
SO 13.6
Educated beyond min Yes 11
school leaving age No 2
Educated to Degree Level Yes 6
No 7
Marital Status Married 4
Single 4
Co-habiting 1
Divorced 4
Widowed 0
Religion Roman Catholic 1
Protestant 2
Atheist/Agnostic 7
Other 3
Main Activity Employed 10
Self-Employed 0
Retired 0
Housework 0
Student 3
Seeking Work 0
Other 0
Home Ownership' Own/mortgage 6
Rent 6
I do not have an income 0
Net Own Annual Income <£5,000 1
£5,000-£10,000 0
£10,000-£15,000 4
£15,000-£20,000 4
£20,000-£25,000 2
£25,000-£30,000 1
£30,000-£40,000 1
£40,000-£50,000 0
>£50,000 0
I do not have a partner 8
Net Partners Annual Income My partner does not have an income 1
<£5,000 0
£5,000-£10,000 0
£10,000-£15,000 1
£15,000-£20,000 0
£20,000-£25,000 0
£25,000-£30,000 1
£30,000-£40,000 1
£40,000-£50,000 0
>£50,000 1
1. One subject reported that she lived at home with her parents
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Table 5.2 Continued
1 4
2 3
Number of People in the 3 4
Household
4 1
7 1
Children under 18 in the Yes 3
household No 10
Number in 11111 9
EQ-SOOwn Health One level 2 dimension 2
Two level 2 dimensions 2
Mean Completion Time 26:41
5.3.2 The TTO Results
Table 5.3 shows the number of LG responses and over-trades for the Income Loss and
Income Gain questions, for the full sample and for the two different versions. Version 1
corresponds to the initial procedure including only the two TTO exercises and using a
standard MVH TTO board. Version 2 corresponds to the amended procedure including the
two new TTO exercises and using the new visual aid. Table 5.3 shows that in the Income
Loss and Income Gain questions LG responses are a far greater problem than over-trading.
In total43 out of 70 responses (61%) were LG responses. This perhaps suggests that the
large number of LG responses in the online Dutch study were caused by the actual questions
rather than by the mode of administration. LG responses were slightly more prevalent in
the Income Gain questions than the Income Loss questions. This was also found in the
online Dutch survey. Over-trades only occurred on seven occasions. All over-trades
occurred in the Income Gain questions. Unfortunately the new visual aid seems to have had
little effect on the prevalence of LG responses and over-trades. In fact, there were more
over-trades in version 2 of the interview.
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Table 5.3 - Number of LG responses and over-trades for the Income Loss and Income Gain questions
INCOME LOSS INCOME GAIN
Level of Income Loss/Gain 20% 50% 80% 40% 60% 20% 50% 80% 40% 60%
Overall (n=13)
Number of responses 13 6 12 2 2 12 7 12 2 2
Number of LG responses 8 4 6 1 1 8 5 7 1 2
Number of over-trades 0 0 0 0 0 3 1 3 0 0
Version I (n=7)
Number of responses 7 6 6 2 2 6 7 6 2 2
Number of LG responses 4 4 4 1 1 4 5 4 1 2
Number of over-trades 0 0 0 0 0 1 1 1 0 0
Version 2 (n=6)
Number of responses 6 6 6 6
Number of non trades 4 2 4 3
Number of over-trades 0 0 2 2
Table 5.4 shows that in the Years Gain questions there was only one problematic response.
For 2 Years Gain one respondent under-traded i.e. they would not allow their income to fall
below 83.3% in order to achieve an increase in life expectancy by two years. In the Years
Loss questions nearly all responses are LG responses (10 out of 12) i.e. there was no amount
of money that would make respondents choose the shorter life expectancy. There was also
one under-trade i.e. for 2 Years Loss a respondent would accept an income lower than 125%
to compensate for the fall in life expectancy. Therefore, there was only one unproblematic
response in the Years Loss questions. Given the apparent preference for life over money in
the Years Loss questions one might expect respondents who have given LG responses in
these questions to do likewise in the corresponding Income Gain questions. The numbers in
brackets show the number of respondents that have done this. Of the four LG responders in
the 2 Years Loss questions, all of them gave LG responses in the corresponding 20% Income
Gain questions. Of the six LG responders in the 8 Years Loss questions, three of them gave
LG responses in the corresponding 80% Income Gain questions.
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Table 5.4 - Number of LG responses and under-trades for the Years Loss and
Years Gain questions
YEARSLOSS YEARSGAIN
Number of years lost/gained (X) 2 8 2 8
Number of responses 6 6 6 6
Number of LG responses 4(4) 6(3) 0 0
Number of under-trades 1 0 1 0
Numbers in brackets show respondents that have non-traded in the Years Loss questions
and also under-traded in the corresponding Years Gain question
S.3.3 Feedback Questions
Summaries of the common themes in responses to the open ended feedback questions are
presented here. The full list of verbatim responses can be found in Appendix AS.4.
1. What were your main considerations when answering these questions?
All except one of the respondents gave responses that were indicative of a strong
preference for years of life over income. Three of these indicated that they wanted to be
able to spend time with their family. Two respondents indicated that they could rely on
their husband's income which made the decision easier for them. Four respondents
indicated that although they had a strong preference for life years, they would want to
avoid poverty. The one respondent that did not indicate a strong preference for life years
simply replied lithe money". In summary, spending time with family, whether or not a
respondent can rely on their partner's income, and a desire to avoid poverty appear to be
the most important motivators behind respondent's trading decisions.
2. Do you consider it unethical to give up years of life for an increase in income?
Most respondents only gave a one word response to this question. Only four out of thirteen
respondents thought that giving up years of life for an increase in income was unethical.
One of these four respondents acknowledged the contradiction they had made, since they
had traded in the Income Loss and Income Gain questions. Of the four respondents who
elaborated upon their 'no' responses, three of them argued it was up to people to make
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their own decisions. In summary, responses to this question suggest the ITO questions dido
not elicit as many ethical objections in this sample as had been anticipated.
3. Why were you not prepared to trade any time for an increase in income in some of the
questions? (Relevant for 10 of 13 respondents)
Responses to this question further confirmed the findings in question 1: i.e. respondents
have a strong preference for years of life over income. Some respondents stressed the
importance of years of life, while others stressed the unimportance of money.
General Comments:
Of the six respondents who gave general comments, four of them indicated that the VAS
with the different combinations of years of life and income were the hardest part of the
exercise. All of these respondents completed were given the VAS with the modified scale
(where 0 correspondents to 0 years of life with 0% of income, and 10 years with 100% of
income corresponds to 100), suggesting the modified scale has not succeeded in making the
task easier for respondents. One respondent indicated it would be easier if a specific
monetary amount were used, rather than percentages. One respondent indicated that if
you lived one life you wouldn't know that the other life was an option, so you would "get on
with what you're dealt".
For the first version of the pilot study, with only the Income Loss and Income Gain questions,
the clarity of the questions was scored, on average, as a 4 (where 5 is the best and 1 is the
worst). For the second version of the study, including the Years Gain and Years Loss
questions, the clarity of the questions was scored, on average, as a 4.5. The overall average
was 4.23.
For the first version of the study, the usefulness of the visual aid was scored, on average, at
4.07. For the second version of the study, the usefulness of the aid was scored, on average,
at 4.5. The overall average was 4.27.
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5.4 Discussion and Conclusion
The aim of this pilot was to develop and improve the protocol for use in the main study.
The pilot suggested that respondents can understand the tasks well and complete them in a
relatively short period of time. A number of changes were made to the protocol as the pilot
study proceeded, including the addition of two new ITO questions and the development of
a new visual aid. According to the feedback questions these changes seem to have, if
anything, improved the clarity of the exercise. However, some caution is warranted since
the sample used in the pilot study was better educated than a representative sample.
The Years Gain and Years Loss questions are essentially WTP and WTA questions
respectively. As shown in the literature in Chapter 3, WTA questions typically elicit higher
values than WTP questions. The findings from this pilot study, that LG responses are more
prevalent in the Years Loss questions, are consistent with this. This finding is likely due to
the influence of the budget constraint in Years Gain questions (WTP), an effect that has
been observed previously in the WTP literature. Further comparison between the Years
Gain and Years Loss questions and the WTP/WTA literature will be made in the next chapter.
The main concern arising from the pilot study was the high prevalence of LG responses in
the Income Loss, Income Gain and Years Loss questions. The consistency between the
questions suggest that these responses may represent meaningful preferences for length of
life over income, but this needs to be tested further in the main study. A large number of
respondents in the pilot study were married women, who could rely on their husband's
income if necessary, which further increases their preference for years of life over income.
Using a more representative sample of the general public in the main study may reduce the
prevalence of LG responses.
A number of factors suggest that LG responses in the Income Loss and Income Gain
questions, as observed in both this pilot study and the previous Dutch online survey, are
meaningful statements of preference rather than protest responses. The majority of
respondents did not find the questions unethical, but PhD students may be more tolerant
than the typical member of society. The majority also stated a strong preference for life
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years over income. The responses to the two new questions, Years Loss and Years Gain,
also further confirmed the preference for years of life over income.
A recurring theme amongst the feedback from participants was that the VAS of the seven
different combinations of years of life and income was the most difficult part of the exercise.
However, the interviewer (CT) did observe that this exercise did force the respondents to
give serious consideration to the relative importance of life years and income. Therefore,
this exercise is retained in the main study. When training the interviewers for the main
study it was going to be important to emphasise to them that thorough explanation of this
exercise was required. The use of VAS is not ideal as it means own health is not measured
on the same scale as the hypothetical values. While VAS of own health is maintained in the
next chapter due to a desire to avoid having multiple visual aids, future work should seek to
elicit valuations of own health through TID.
A number of changes have been made throughout the pilot study that will inform the design
ofthe main study in the next chapter. The anchoring of the VAS exercise has been refined, a
new visual aid has been developed and tested, life satisfaction questions have been
introduced, and two new TID based questions akin to standard WTP and WTA questions
have been tested.
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CHAPTERSIX
Further testing of the ITO method for estimating the Monetary Value of a QALY: A UK
based interview study
6.1lntroduction
This chapter presents the UK-based main interview study. The aim of the study is to further
test the four no questions used in the pilot study to see if the problems of LG responses
and over-trading, observed in the Dutch online survey and in the pilot study, persist in
interviews with members of the general public. The methods will be assessed in terms of
their feasibility, reliability and validity to determine whether any of the four ITO questions
are a credible alternative to WTP for the derivation of an MVQ, and hence whether they can
be recommended for use in further research.
6.2 Methods
6.2.1 Sample Recruitment
Interviews were conducted by a private data collection company based in Oxford, Oxford
Outcomes. Three different interviewers were used to recruit a sample of 100 members of
the general public. This sample size was dictated by the available budget. While this does
not give strong power in statistical tests the main aim of this study was to test the feasibility
of the no questions in face to face interviews, rather than to present definitive MVQ values.
The interviewers had a pool of participants that had participated in previous surveys which
they could draw upon. These participants might be asked if they knew anyone who would
like to participate to aid further recruitment through a 'snowballing' approach. Given the
rather unique nature of the no questions in this study it was not felt that previous
experience of ITO would pose a problem. Some participants were also approached on the
street, and then taken to a quiet location if they agreed to participate. An incentive" of £25
was offered for participation.
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Interviewers were instructed to recruit only domestic citizens (not tourists), and to aim for
respondents of working age. It was felt that people of working age were most relevant for
questions regarding income, and it was felt that these people would be more able to
imagine a scenario in which their income fell (e.g. as a result of unemployment). They were
also instructed to recruit a sample as representative of the population as possible. The
interviewers were trained in how to use the visual aid and the interview script in a two hour
session administered by CT.
6.2.2 General Design
The outline of the questions in this section is presented in the order in which they appeared
in the interview. Initially preliminary exercises included EQ-SOmeasurement of health and
VAS of own health. A short ranking exercise was then performed. This was followed by the
ITO exercises. Following these exercises respondents were asked to complete feedback
questions, life satisfaction questions, income expectations questions, and background
characteristics. Following the interview the interviewers rated the respondent's
understanding.
6.2.2.1 Preliminary Exercises
Prior to the start of the interview respondents were asked to read the information sheet
and sign the consent form (see Appendices AS.1 and AS.2). During interviewer training
some of the interviewers were concerned that respondents would not want to give an
indication of their income. Since this information is crucial to the estimation of an MV~
and since background characteristics appear at the end of the exercise, it was decided that
respondents would be told at the start ofthe interview that they would be required to give
an indication of their salary. If they were not prepared to do this the interview was not
started.
The preliminary exercises, prior to the main ITO exercises, were predominantly the same as
those used in the pilot study. First was self-reported health on the EQ-SO. Second was VAS
of own health, results of which are used to inform the MVQ estimates (as in equations 5 and
11 in Chapter S). The VAS scale was anchored at "best imaginable health" and "worst
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imaginable health". So that values could be scaled from 0 to 1, where 0 is dead and 1 is full
health, respondents were asked to place immediate death on the scale. Unlike in the pilot
study, this allows for the possibility of a health state worse than dead. In the convenience
sample in the pilot study it was highly unlikely that a respondent would have been in a state
worse than dead. While this is also unlikely in the main study, there seemed no reason to
rule this possibility out. A negative value for own health is problematic for the estimation of
an MVQ since the monetary amount in equations 5 and 11, will be divided by a negative
number, hence giving a negative estimate. However, it was not anticipated that any
respondents will value their own health as worse than dead.
The third preliminary exercise was ranking of the seven combinations of years of life and
income used in the pilot study. The final preliminary exercise was VAS of the same seven
cards. The scale extended from 0 to 130 (see Appendix A6.1 for visual presentation of the
scale and wording of the instructions). The cards were placed either side of the scale in the
order in which they were ranked. The bottom end of the scale was marked as "0 years of
life with 0% of income". A line was drawn by the interviewer from the card representing
"10 years of life with 100% of annual income each year" to 100 on the scale. Respondents
were then asked to value the other six cards relative to these two points. If respondent
wished to value a card as higher than BD, the interviewer asked them what value they
wanted to give the card and made a note accordingly. This procedure differed slightly from
that used in the pilot study. In the pilot study the scale only extended to lOO, and the first
ranked card in the ranking exercise represented 100. However, it was noticed that this
ruled out preference reversals to some degree (i.e. inconsistency between the ranking and
VAS exercise) which may bias results. The procedure in the main study does not impose
that the first ranked card be valued highest in the VAS exercise. The number 130 as the
upper limit of the scale was chosen as it was felt this would give most respondents enough
space to state their preferences, but would not jeopardise the clarity of the scale.
6.2.2.2 The no exercises and Interview Variants
All four no questions used in version 2 of the pilot study were included: Income toss,
Income Gain, Years Loss and Years Gain. The wording of the questions was exactly the
same as in the pilot. Three levels of income Gain/Loss (Y) were used: 20%, 50%, 80%. Three
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levels of Years Gain/Loss (X) were also used: 2, 5, 8. Respondents answered all four lTD
questions, with all three values of X and Y, giving a total of 12 lTD questions per respondent.
The order in which respondents received the different lTD questions was varied, and there
were four variants:
Variant A: Income Loss, Income Gain, Years Loss, Years Gain
Variant B: Income Gain, Income Loss, Years Gain, Years Loss
Variant C: Years Loss, Years Gain, Income Loss, Income Gain
Variant D: Years Gain, Years Loss, Income Gain, Income Loss
The order in which respondents received the different levels of X and Y for a particular lTD
question was randomised by shuffling three cards. The new visual aid (see Appendix A5.3)
used in version 2 of the pilot study was used with all lTD questions. The iterative procedure
was as presented in 5.2.6.
6.2.2.3 Feedback Questions
It would not have been practical to use open ended feedback questions when the data
collection was contracted out. The accuracy of the interviewers' noting of responses would
have been a concern, and there may have been bias introduced by the use of multiple
interviewers. Furthermore, open ended questions would have increased the length of
interviews considerably which may have jeopardised the sample size, given existing budget
constraints. Therefore, respondents were asked to indicate whether they agreed or
disagreed with eight statements, by circling a number from 1 to 5, where 1 represents
strongly agree and 5 represents strongly disagree. The eight statements were based upon
common responses in the pilot study:
1. "The visual aid in this survey was very helpful"
2. "If my income fell I could rely on my partner's income" (Only relevant if respondent has a
partner with an income)
3. "If I didn't have children I would have answered these questions differently" (Only
relevant if respondent has children)
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4. "When answering these questions I had in mind a minimum amount of money that I could
survive on"
5. "I consider it unethical to give up years of life for an increase in income"
6. "Time is more important than money because I want to be able to spend time with
friends and family"
7. "When answering these questions I attempted to calculate the total lifetime income I
would have in the two scenarios"
8. "I found it difficult to imagine a scenario in which my income would fall as much as is
specified in the questions."
In questions 2 and 3 "NA" was included as an option for those who did not have a partner
with an income or did not have children. These questions were included to enable analysis
of the relationship between responses and no valuations.
At the end of the participant booklet a blank page was included to allow respondents to
note any additional comments they had about the questions they had been asked.
Respondents were asked to write these comments themselves.
6.2.2.4 Life Satisfaction
The same six life satisfaction questions that were included in the final pilot interview were
included in the main study. The questions ask how satisfied someone is, on a scale from 1
to 7 (where 1 is not satisfied at all and 7 is completely satisfied), across the following
domains:
1) "Your Health"
2) "The income of your household"
3) "Your job (if in employment)"
4) "Your social life"
5) "The amount of leisure time you have"
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6) "Your life overall"
6.2.2.5 Income Evaluation Question
Respondents' satisfaction with their income may be more important than their actual
income in explaining their willingness to trade years of life to achieve an increase in income.
For this reason, some open ended questions on income expectations were included (Van
Praag and Ferrer-i-Carbonell, 2007). Respondents were asked:
"Please try and fill in the amounts asked for to the best of your judgement. Taking into
account my present living circumstances I would regard a net monthly household income as:
Excellent if it were above £ _
Sufficient if it were between £ _ and £, _
Very bad if it were below £ "-----
6.2.2.6 Background characteristics
The background questions were the same as in the pilot. The only difference was that the
income brackets were presented as both weekly and monthly, but not annual, as it was felt
this was more relevant. A number of respondents in the pilot study seemed to find it
difficult to calculate their income in annual terms, and suggested monthly income was more
relevant. Also, the majority of employees in the UK are paid on a monthly basis. Only seven
income brackets were used (including "I do not have an income") rather than the 10 income
brackets used in the pilot. Income was also specified on a weekly and monthly, rather than
annual, basis. It was felt this would make it easier for respondents to identify their
appropriate category. The income brackets for both net own income and net partner's
income were:
Weekly Monthly
I do not have an income
<£100
£100 - £300
£300 - £500
£500 - £700
£700 - £1000
>£1,000
<£400
£430 - £1300
£1200 - £2200
£2000 - £3000
£3000 - £4500
>£4,500
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6.2.2.7 Feedback from the interviewer
As in the pilot study the interviewer was asked to state whether they agreed with some
statements. However, the scale ranged from 1 to 3 (where 1 is agree and 3 is disagree)
rather than 1 to 5 as was the case in the pilot. When conducting the pilot interviews CT
found it difficult to grade the statements to the degree of accuracy required by a scale
ranging from 1 to 5. The three statements that were included in the pilot were included in
the main study, as well as two additional statements, giving a total of five:
1. "The respondent seemed to understand the questions well"
2. 'The respondent appeared to lose interest when valuing the latter income levels"
3. "The respondent gave a lot of thought to the decisions he/she was asked to make"
4. "The respondent needed a lot of help from me"
5. liThe interview was interrupted by others or the respondent was distracted"
6.2.3 Analysis and Null Hypotheses
6.2.3.1 Background Characteristics
Background characteristics are presented for the full sample and compared with UK
population values. Background characteristics are also presented by questionnaire variant.
There are four variants of the interview with different TIO orderings in each. Chi2 tests are
used to determine whether there are any significant differences between the variants.
6.2.3.2 Feasibility
Firstly, the interview completion rate is presented. The number of LG responses and
over/under traders are then presented for each TIO question and for each level of
years/income loss/gain. Analysis is then performed to identify any determinants of being an
LG responder or over/under trader. For this analysis LG responders are defined as
respondents who specify an infinite preference for length of life over income for all three
income/years levels in a given TIO. Over/under traders are defined as respondents who
over/under trade in at least one of the income/years levels in a given TIO. Therefore, a
respondent can be an LG responder in one TIO, and an over/under trader in another TIO.
Chi2 tests are used to compare background characteristics by LG responders and the rest of
the sample, and by over/under traders and the rest of the sample, by TIO question. Mean
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responses to the life satisfaction questions are compared (through t-tests) by LG responders
and the rest of the sample, and by over/under-traders and the rest of the sample. Mean
responses to the income expectations questions are compared (through t-tests) by LG
responders and the rest of the sample, and by over/under traders and the rest of the
sample. Chi2 tests are also used to compare the proportions of respondents whose incomes
exceed their stated income expectations values. Finally, mean responses to the feedback
questions are compared (through t-tests) by LG responders and the rest of the sample, and
by over/under traders and the rest of the sample.
6.2.3.3 Reliability
Internal reliability is assessed through a test of logical consistency. For each question type
we would expect respondents' valuations of each of three income/years change levels to
give a logical ranking. For example, in the Income Loss questions we would expect
respondents to trade more years to avoid a 50% income loss than they would to avoid a
20% income loss, and to trade even more years to avoid an 80% income loss. Similarly, in
the Income Gain questions we would expect respondents to trade more years to achieve a
50% Income Gain than they would to achieve a 20% Income Gain, and to trade even more
years to achieve an 80% Income Gain.
To assess logical consistency respondents are placed into one of four categories: 'total LG
responder', 'consistent', 'weak consistent' and 'weak inconsistent'. 'Total LG responders'
are respondents who gave LG responses in each of the three income/years change levels.
'Consistent' respondents are those whose valuations assumed the expected ranking. 'Weak
consistent' are those respondents who valued two of the income/years change levels as
equal but then valued the third level differently and in the expected direction. Finally,
'inconsistent' respondents are those whose valuations contradicted logical consistency, or
who traded the same number of years/income for each of the three income/years change
levels. The analysis is performed for the Income Loss, Income Gain and Years Gain questions.
It is not performed for the Years Loss questions due to the very high number of LG
responses.
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6.2.3.4 Validity
As in Chapter 4 validity is assessed through sensitivity to scale and correlation with ability to
pay. In addition, a simple test of convergent validity is performed using the results from the
ranking exercise.
6.2.3.4.i Sensitivity to Scale
Sensitivity to scale is assessed firstly by considering the responsiveness of the number of
years (income) traded to the size of the income (years) change level. This gives rise to the
first four null hypotheses:
Null Hypothesis 1: The mean number of years traded in the Income Loss questions will not
differ depending on the income change level
See section 4.2.3.3.i for explanation.
Null Hypothesis 2: The mean number of years traded in the Income Gain questions will not
differ depending on the income change level
See section 4.2.3.3.i for explanation.
Null Hypothesis 3: The mean amount of income traded in the Years Gain questions will not
differ depending on the number of years to be gained
Alternatively, given diminishing marginal utility of income, and the influence of the budget
constraint, we would expect respondents to give up an increasing amount of income ata
decreasing rate.
Null Hypothesis 4: The mean amount of income given traded in the Years Loss questions will
not differ depending on the number of years lost
Alternatively, given both diminishing marginal utility of income and life years, we would
expect the amount of income given up to increase at an increasing rate.
The mean number of years traded in the four different questions is presented for each of
the income/years change levels. The values for the Income Loss and Income Gain questions
are presented with LG responses. In the Years Loss questions no value can be attached to
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LG responses i.e. they give a qualitative 'no amount' response. In the Years Gain questions
LG responses are not problematic (they are defined as respondents who give up all of their
income, and can be used to estimate an MVQ). The mean number of years/amount of
income traded across the different years/income change levels is compared through paired
and unpaired t-tests. This allows the above four hypotheses to be tested formally.
The sensitivity of the MVQ estimates to the income (years) change level is also tested. The
nature of the calculation method means we would expect the MVQ estimates to be less
sensitive to scale than the number of years traded. For example, in the Income Loss
questions if the number of years traded increased proportionately with the level of income
loss the MVQ estimate would remain constant. In the Income Gain questions if the number
of years traded increases at a decreasing rate the MVQ estimates will increase. In the Years
Gain questions if the amount of income traded increases at a decreasing rate we would
expect the MVQ estimates to decrease. Finally, in the Years Loss questions, if the amount of
income given up increases at an increasing rate we would expect the MVQ estimates to
increase.
A further test of sensitivity to scale is whether the mean number of years (income) traded is
influenced by the direction of the change. This gives rise to two further null hypotheses:
Null Hypothesis 5: The mean number of years traded will not differ between the Income Loss
and Income Gain questions
See section 4.2.3.3.i for explanation.
Null Hypothesis 6: The mean amount of income given up/accepted will not differ between
the Years Gain and Years Loss questions
Alternatively given diminishing marginal utility of income and life years we would expect the
Years Loss questions to elicit considerably higher trades.
These two hypotheses are tested through both paired and unpaired t-tests. This particular
sensitivity is also tested in relation to the MVQ estimates. Given the anticipated
relationships outlined above we would expect the Income Gain questions to produce higher
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estimates than the Income loss questions, and the Years loss questions to produce higher
estimates than the Years Gain questions.
6.2.3.4.ii Correlation with ability to pay
A further test of validity is whether the MVQ estimates are correlated with ability to pay.
Null Hypothesis 7: The MVQ results will not differ depending on respondent income
Alternatively, given the importance of respondent income in the MVQ calculation equations,
the MVQ results are likely to be positively correlated with respondent income. Mean MVQs
are compared by respondent income for the Income loss, Income Gain and Years loss
questions. This analysis is not performed for the Years loss questions due to the small
sample size. Formal testing of this hypothesis is not possible due to the small sample sizes
in the different income brackets.
6.2.3.4.iii Convergence with the ranking exercise
The results from the ranking exercise allow for some simple pairwise tests of consistency.
Respondents who ranked 10 years with 80% of annual income as higher than 8 years with
100% of annual income should have traded less than 2 years in the 20% Income loss
questions. Visa versa, respondents who ranked 8 years with 100% of income as higher
should have traded at least 2 years in the 20% Income loss questions. A four box grid is
created showing responses to the two different exercises. Two of the boxes represent
consistent responses, while two represent inconsistent responses. The percentage of
respondents giving consistent responses is then calculated. This analysis is conducted for
the 20% Income loss, 20% Income Gain and 2 Years loss questions. No ranking was
included for scenarios with duration beyond 10 years so the analysis can not be performed
for the Years Gain questions.
6.2.3.5 The effect of background characteristics
Responses to the life satisfaction questions and the feedback questions are categorised as
either 'yes' or 'no'. Mean number of years traded are then compared by whether .
respondents fall into the yes or no category. Comparison is through t-tests. Mean number
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of years traded is also compared with whether or not respondents' income exceeds their
expectations.
Ordered logit regression analyses are performed to find determinants of the number of
years traded. The data for number of years traded is discrete in nature, not normally
distributed (see Appendix A. 6.2) and grouped around certain responses (e.g. zero).
Therefore, estimation through standard OLSwould have been inappropriate. For this
reason the data was transformed into a categorical variable and modelled through ordered
logit regressions. Separate regressions are performed for the Income loss, Income Gain and
Years Gain questions (regression analysis is not performed for the Years loss questions due
to the small sample sizes caused by the lG responses). Four regressions are performed for
each question: one for each income/years change level, and one pooled model. The
explanatory variables include background characteristics, responses to the feedback
questions (as dummies), responses to the life satisfaction questions (as dummies) and
dummies to represent the variant of questionnaire the respondent was faced with. In the
pooled models dummies are included to show the effect of higher income/years change
levels.
Initially regression models including a full set of explanatory variables were performed. Any
variable that was not significant at the 5% level in any of the four models was then dropped
to form reduced models. Wald tests were performed to test the null hypothesis that the
variables that were dropped all simultaneously had coefficients equal to zero in the full
models. Akaike's (1973) information criterion is presented as an indication of explanatory
power (see section 4.2.3.2 for an explanation). Pregibon's (1981) link test is used to test for
mis-specification. This test uses the linear predicted value and linear predicted value
squared as the predictors to rebuild the model. If the model is properly specified the linear
predicted value squared should have very little predictive power. Therefore, if it is
significant this is indicative of mis-specification.
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6.2.3.6 MVQ Results
MVQ estimates from the Income Loss and Income Gain questions are presented for the
individual approach: LG responders are excluded and over-traders are truncated at zero.
Results from these questions are then presented for the aggregate approach in which LG
responders and over-traders are included. Estimates are also presented for the Years Loss
and Years Loss questions based on both the individual and aggregate approaches. In both
approaches LG responders can be included for the Years Gain questions, but are excluded
for the Years Loss questions. Under-traders are truncated to zero in the individual approach
but left unchanged in the aggregate approach. Further results using different sub-samples
can be found in the Appendix.
6.3. Results
This section presents background characteristics of the sample, assess the feasibility,
reliability and validity of the methods, and presents results produced by the methods.
6.3.1 Background Characteristics
Table 6.1 shows background characteristics for the full sample and, for comparison, the
figures for the UK population. Details of sources of the UK figures can be found in the
Appendix A6.3. The study sample has more females and a slightly higher mean age. Across
the UK 72% are either employed or self-employed, which is similar to the figure of 72% in
the study sample. Mean income also appears to be close to the national average. The
religious makeup of the sample appears quite representative, although perhaps slightly less
diverse as indicated by the lower percentage of people in the 'other' category. Looking at
marital status it appears the study sample has fewer single people, but the UK statistics used
did not have a category for co-habiting so these people will appear in the single category.
There is less home ownership amongst the study sample than across the UK. Mean self-
reported health on the EQ-VASamongst the sample is very similar to the value obtained in
the large scale Measurement and Valuation of Health Survey (Dolan et al. 1995, Kind et al.
1999) which elicited values from 3,381 members of the UK population. Appendix A6.4
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Table 6.1 - Background Characteristics for the full sample and for the UK
UK (Source in
Full Sample Appendix A6.3)
Number of Respondents 100
Gender Male 42% 49%
Female 58% 51%
Age Average 40.29 39
SO 13.07
18-35 39%
36-50 38%
51-69 23%
Educated beyond min school Yes 85% 72%
leaving age No 15% 28%
Educated to Degree Level Yes 60% 31%
No 40% 69%
Employment Employed 54% 72%
Self-Employed 24%
Retired 4%
Housework 4%
Student 5%
Seeking Work 6%
Other 3%
Mean 1653 1622
Net Own Monthly Income <£430 14%
£430-£1300 33%
£1300-£2200 31%
>£2200 22%
Children under 18 in the household Yes 34% 29%
No 66% 71%
Religion Roman Catholic 11% 9%
Protestant 43% 37%
Atheist! Agnostic 39% 46%
Other' 7% 19%
Marital Status Married 35% 40%
Single 31% 47%
Co-habiting 25%
Divorced 7% 7%
Widowed 2% 6%
Home Ownership" Own/mortgage 54% 68%
Rent 46% 32%
Mean Self-Reported Health on the
EQ-VAS3 0.815 0.825
1. Other: Muslim (2), Jewish (1), RussianOrthodox (1), Spiritual (2), Not specified (1). Five
respondents noted they were Christian, and five noted they were Church of England. These 10
respondents were entered as Protestant. 2. Relevant sample size=98.One respondent lived with
their parents (V2) and one lived in co-op housing (V1). 3. Relevant sample size: 99. One
respondent was unable to position dead on the scale (V4).
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shows background characteristics by questionnaire variant. The Chi2tests show there were
no significant differences between the four variants.
6.3.2 Feasibility
Only one respondents was unable to complete the task, giving a completion rate of 99%.
The interviewer reported that this individual found all manner of aspects confusing and
their responses could not be treated as reliable indicators of preference. This individual was
a 59 year old male who received variant A of the questionnaire. This individual is excluded
from all further analysis, reducing sample size to 99.
As in the previous chapter feasibility can be assessed by the prevalence of LG responses and
over-trading behaviour. Table 6.2 shows the number of LG responses and over-
traders/under-traders. The values in brackets show the number of respondents who gave
LG responses/over-traded who also did so in the largest category. For example, of the 12
people who gave LG responses for 50% Income Loss, all12 of them did so for 20% Income
Loss. The results show that the number of LG responses (those who would not give up any
time to maintain their income) falls as the level of Income Loss increases (significant at the
1% level). A total of nine respondents gave LG responses in all of the Income Loss questions.
The number of over-traders (those who give up a higher proportion of years than the
proportion of income loss they are faced with) falls as the level of Income Loss increases
(statistically insignificant). This is to be expected because as the level of income loss
increases, respondents must trade progressively more time in order to be an over-trader.
There is less consistency within respondents in Income Loss over-trading than LG responding.
Of the 14 respondents who over-trade for 80% Income Loss, only four of them over-trade
for 20% Income Loss. Only two respondents over-trade in all three Income Loss questions.
A total of 42 respondents did not give LG responses or over-trade in any of the Income Loss
questions.
More people give LG responses in the Income Gain questions than in the Income Loss
questions. The number of non-traders falls as the level of gain increases (significant at the
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1% level). There is strong within respondent consistency in LG responses in the Income Gain
questions. AII19 respondents who gave LG responses for 80% gain, also did so for 50% gain
and 20% gain. The number of over-traders falls as the level of Income Gain increases
(significant at the 10% level). Only two respondents over-trade in all three Income Gain
questions. A total of 38 respondents did not give LG responses or over-trade in any of the
three Income Gain questions.
Table 6.2 - The number of LG responses and over/under trades (total n=99)
Over-traders/ Non-problematic
LG responses Under-traders responses
20% Income Loss 29 19 51
50% Income Loss 12 (12) 15 (10) 72
80% Income Loss 10 (10) 14 (4) 75
Chiz Test (p-value) 1
0.000 0.593 0.000
LG responded/Over-traded in all3 Income
Lossquestions 9 2 42
20% Income Gain 44 14 41
50% Income Gain 25 (25) 6 (4) 68
80% Income Gain 19 (19) 6 (4) 74
Chi2 Test (p-value) 0.000 0.067 0.000
LG responded/Over-traded in all 3 Income
Gain questions 19 2 38
2 Years Gain 12 (11) 8 (7) 91
5 Years Gain 15 (12) 19 (18) 80
8 Years Gain 17 30 69
Chi2 Test (p-value) 0.602 0.000 0.000
LG responded/Under-traded in all3 Years
Gain questions 11 6 67
2 Years Loss 45 (45) 4 (2) 50
5 Years Loss 76 (75) 10 13
8 Years Loss 89 4 (2) 6
Chi2 Test (p-value) 0.000 0.119 0.000
LG responded/Non-traded in all3 Years
Lossquestions 44 1 3
1. Chiz test shows whether there is any significant relationship between being a LGresponder or over/under
trader and the level of income/years change level respondents are faced with.
The figures in brackets show the number of respondents that also LGrespond or over/under trade in the
largest category e.g. 50% income loss non-traders: 12 (12) means all12 non-traders for 50% income losswere
also non-traders for 20% income loss.
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In the Years Gain questions, in order for an LG responder to maintain the same meaning i.e.
someone who values life as infinitely more important than income, an LG responder is
someone who would give up all of their income to achieve the increase in life years. As one
would expect, as the number of Years Gained increases, the number of LG responses
increases (statistically insignificant). A total of 11 respondents give LG responses in all three
of the Years Gain questions. However, these do not represent problematic responses in
these questions, because an LG response gives a value (100% of current annual income) that
can be used to derive an MVQ estimate. Therefore, the Years Gain questions have the
highest number of non-problematic responses. A total of 67 respondents do not give LG
responses or under-trade in any of the three Years Gain questions. In the Years Gain
questions the number of under-traders increases as the number of Years Gained increases
(significant at the 1% level). One respondent would not give up any income in any of the
three Years Gain questions to achieve an increase in life expectancy.
In the Years Loss questions being a LG responder means that a respondent will not accept
any amount of income to compensate for a fall in life years. There are a lot of LG
responders in these questions. LG responses become more prevalent as the number of
years lost increases (significant at the 1% level). A total of 89 (out of 99) respondents would
not accept any amount of income in the 8 Years Loss questions. There is strong consistency
in LG responses in these questions. All 45 LG responders in the 2 Years Loss questions also
give LG responses in the 8 Years Loss questions. There was no clear pattern in under-trading
behaviour. In the 2 Years Loss questions 50 respondents did not give LG responses or over-
trade, but only three respondents did not give LG responses or over-trade across all three
Years Loss questions.
Comparing across the different types of questions, all nine of the respondents who gave LG
responses in all of the Income Loss questions, also gave LG responses in all of the Income
Gain questions and all of the Years Loss questions. Two of these nine gave LG responses in
the Years Gain questions. Nine of the 11 respondents who gave LG responses in all three of
the Years Gain questions also gave LG responses in all of the Years Loss questions. '
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The consistency in responses across the different questions in LGbehaviour suggests that LG
responses are a meaningful statement of preference for length of life over income. LG
responders in the Income Loss and Income Gain are often prepared to give up all of their
income to achieve an increase in life years in the Years Gain questions. If the LG responses
in the Income Loss and Compensating Years Gain questions were protest responses we
might expect these respondents to trade no income in the Years Gain questions.
Responses to the feedback questions also suggest LG responses and over/under trading
behaviour may be meaningful. The mean response to the statement "I consider it unethical
to give up years of life for an increase in income" was 2.62 where 1 is strongly agree and 5 is
strongly disagree. The mean response to the statement "Time is more important than
money because I want to be able to spend time with friends and family" was 1.61 which
strongly supports the preference for length of life over income. With regards to over/under
trading behaviour respondents typically did not try and calculate total lifetime income in the
two scenarios (mean score 3.61), but the interviewers felt respondents typically understood
the exercise well (mean score of 1.16, where 1 means they understood and 3 means they
did not). Further exploration of any systematic relationships between LG responses and
over/under trading behaviour and background and feedback questions may help to further
determine whether these responses are meaningful.
6.3.2.1 Can LG responses be explained?
Bi-variate analysis (with Chi2 tests) was performed to identify any significant relationships
between background characteristics and the likelihood of being an LG responder in the four
different TID questions (see Appendix A6.5a-d). Relationships that are significant at the 1%
level are discussed here. People in employment are less likely to be LG responders in both
the Income Loss and Income Gain questions. This suggests that employed people value
their income more highly. In the Years Loss questions Age has a highly significant effect on
being an LG responder (would not accept any amount of money to compensate for fall in life
years), with people in the youngest age bracket (18-35) being less likely to be LG responders.
This suggests that younger people are not as motivated by money, perhaps because they do
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not yet have dependents or a mortgage. In the Years Loss questions home owners were
more likely to be LG responders. The interview did not distinguish between owning the
home outright or with a mortgage, making it difficult to make inferences. One explanation
might be that home owners are financially more secure and hence they do not need to
increase their income further by giving up life years.
Whether or not someone gave LG responses was compared against responses to the life
satisfaction questions (see Appendix A6.6a-d). T-tests were performed comparing the mean
response to the life satisfaction questions for those who gave LG responses and those who
did not, for all four nos. There was only one point of significance. For the Years Loss
questions, those who gave LG responses in all three questions were more likely to be
satisfied with their income (significant at 5% level). Clearly respondents who are satisfied
with their current income are unlikely to want to give up years of life to have a higher
income.
Whether or not someone gave LG responses was compared against responses to the income
expectations questions (see Appendix A6.7a-d). T-tests compared the mean responses to
the four income expectations questions for those who did and did not give LG responses, for
all four nos. There were no points of significance. Chi2 tests also compared the
proportions of respondents with an income that exceeded the four different income
expectations levels, for those who did and did not give LG responses. There was only one
point of significance. In the Income Gain questions a lower proportion of LG responders had
an income that exceeded the level above which they would consider income to be excellent
(significant at the 10% level). This finding is only weakly significant and contradicts the
finding from the analysis of the life satisfaction questions for the Years Loss questions
(above).
Further bi-variate analysis (with t-tests) was performed to identify any significant
relationships between responses to the feedback questions and the likelihood of being an
LG responder in the four different no questions (see Appendix A6.8a-d). Relationships that
are significant at the 1% level are discussed here. Whether or not respondents attempted
to calculate the total lifetime income they would have in each scenario had a significant
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effect on the likelihood of being an LG responder in the Income Loss, Income Gain and Years
Gain questions. In all three cases LG responders were less likely to calculate lifetime income
in each scenario. These respondents are likely to have a better understanding of the tasks
and approached them from a more analytical, rather than philosophical, perspective. They
are also likely to have given more thought to the exercise and may have been driven by a
desire to give consistent answers or the 'right' answers. In the case of the most severe level
of income loss (in the Income Loss questions) it is clear that respondents who did not want
their income to drop below a certain level would chose to trade years of life. However,
unless the threshold below which they do not want their income to fall is very high, it is not
obvious why having in mind a minimum amount of income would influence trading.
Perhaps, once again, responses to this question are indicative of respondents who have
given more thought to the exercise. Respondents who thought it was unethical to give up
years of life for an increase in income were more likely to give LG responses in the Years
Gain questions (i.e. they are more likely to give up all of their income to achieve an increase
in life years). This indicates a strong preference for life years over income.
6.3.2.2 Can over-trading/under-trading behaviour be explained?
Bi-variate analysis (with Chi2 tests) was performed to identify any significant relationships
between background characteristics and the likelihood of being an over/under-trader in the
four different no questions (see Appendix A6.9a-d). Relationships that are significant at
the 1% level are discussed here.
Home owners are less likely to be under-traders in the Years Loss questions. This is
consistent with the analysis of LG responses presented earlier, and suggests home owners
are financially secure and hence not interested in increasing their income further. Home
owners were also less likely to be under-traders in the Years Gain questions. This suggests
that not only are home owners not interested in increasing their incomes, they are also
prepared to give up more income (than non-home owners) to maintain life years.
Respondents with children were less likely to be under-traders in the Years Gain questions.
This suggests parents want to be around to look after their children, even if this means
forsaking a large amount of income.
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Bi-variate analysis of responses to life satisfaction questions identified one variable that was
significantly (1%) correlated with under-trading behaviour (see Appendix A6.10a-d).
Respondents who were satisfied with their income were less likely to be under-traders in
the Years Loss and Years Gain questions. This confirms the findings in the analysis of LG
responses, and suggests financially secure respondents are not interested in increasing their
income further at a cost to their life years and are also prepared to give up more income to
maintain their life years.
Income expectations were found to be significantly correlated (1%) with under-trading
behaviour in the Years Loss and Years Gain questions (see Appendix A6.11a-d). Under-
traders in the Years Loss questions had lower bounds of income sufficiency, and a lower
level above which income would be considered excellent. A small percentage of the under-
traders in the Years Gain questions have an income they consider to exceed the bounds of
income sufficiency. This further confirms the finding that wealthier respondents (from a
self-perceived perspective) are less interested in increasing their income at a cost to their
life years, and are also more prepared to give up income to maintain life years, which is
consistent with the theory of diminishing marginal utility of income.
Responses to one feedback question were significantly (1%) correlated with under/over-
trading behaviour (see Appendix 6.12a-d). Respondents who wanted to be able to spend
time with their family and friends were less likely to be over-traders in the Income Loss
questions. This suggests these people are prepared to forsake income to achieve their aim.
6.3.2.3 Summary of Feasibility
The completion rate was high at 99%, suggesting that the respondents were able to
understand the tasks they were faced with.
LG responses can either represent a meaningful preference for length of life over income, or
protest responses where the values given do not meaningfully represent their preference.
The consistency of LG responses across the different types of question (e.g. giving up no
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years in the Income Loss questions and giving up all of their income in the Years Gain
questions} suggest respondents are displaying a meaningful preference for life over income.
Statistically significant relationships between LG behaviour and background and feedback
questions, which are typically intuitive, further suggest this is meaningful behaviour at the
aggregate level.
Over/under trades can either represent respondents not understanding the tasks or a
meaningful preference for high annual income over length of life. Although it appears that
respondents did not attempt to calculate lifetime income in each scenario, the interviewers
reported that respondents seemed to understand the tasks well. There were also a number
of statistically significant variables that suggest over/under trading behaviour was, on the
whole, not caused by a lack of understanding.
6.3.3 Reliabilitv
Obviously the data available do not allow for the preferred test-retest reliability analysis.
However, internal reliability can be assessed by observing whether logical consistency is
adhered to (as detailed in the methods section). Table 6.3 shows the number of consistent
responses for the Income Loss, Income Gain and Years Gain questions. The analysis was not
performed for the Years Loss questions due to the very high number of LG responses. The
results show that the Income Loss questions clearly elicit the most consistent responses. Of
~9 respondents, 55 valued the three income change levels in a manner consistent with
logical expectations: that is they traded more years to avoid a 50% income loss than they
did to avoid a 20% income loss, and they traded yet more years to avoid an 80% income loss.
A further 23 respondents were weakly consistent (Le. two of the three income levels were
valued as equal), and only 12 gave inconsistent responses. The Income Gain questions gave
few consistent responses but only slightly more inconsistent responses. However, in the
Years Gain questions over a third of respondents gave inconsistent responses.
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Table 6.3 - Test of Logical Consistency
Income Loss Income Gain Years Gain
Total LG responder 9 19 11
Consistent 55 29 24
Weak Consistent 23 35 30
Inconsistent 12 16 34
6.3.4 Validity
As in the previous chapter internal validity is assessed through sensitivity to scale and
correlation with ability to pay. In this chapter a simple test of convergent validity is also
performed using the results from the ranking exercise.
6.3.4.1 Sensitivity to Scale
Sensitivity to scale is tested both in terms of the number of years traded and the
subsequent MVQ estimates that are produced. Furthermore, as in the previous chapter
sensitivity is assessed in relation to the size of the income/years change level and the
direction of the change.
6.3.4.1.i Sensitivity of the number of years (or amount of income) traded to income (years)
change level
Table 6.4 shows the mean number of years given up in the Income loss and Income Gain
questions, including lG responders. The results excluding lG responses for the Income loss
and Income Gain questions can be found in the Appendix (Table A6.13). Table 6.5 shows
the percentage increase in income required to compensate for a fall in life expectancy in the
Years loss questions, and the percentage of income that would be given up to achieve an
increase in life expectancy in the Years Gain questions. The Years Gain values include lG
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responses, but the Years Loss values do not since LG responses in these questions cannot be
allocated a value (their responses can only be interpreted qualitatively).
In the 2 Years Loss and 8 Years Loss questions the mean amount of income given up is very
high. Both values are influenced by one outlier of 1 million percent (i.e. 999,900% increase).
If these values are excluded the value for 2 Years Loss is 307%, and the value for 8 Years
Loss is 901%. However, there is no strong grounds for excluding these outliers which is why
they have been included in Table 6.5.
In the Income Loss and Income Gain questions the mean number of years given up increases
as the level of income change increases. Paired t-tests were performed between each of
the income change levels for each question. For example, in the Income Loss questions
paired t-tests were performed between 20% income loss and 50% income loss, between
50% income loss and 80% income loss, and between 20% income loss and 80% income loss.
The differences between the income change levels were all significant at the 1% level for
both the Income Loss and Income Gain.
The results of the Years Loss questions in Table 6.5 show that the amount of income
required to compensate for a fall in life years increases as the size of the fall in years
increases. However, none of these differences are significant.
The results of the Years Gain questions in Table 6.5 show that the amount of income given
up to achieve an increase in life years increases as the number of life years to be gained
increases. The differences between 2 Years Gain and 5 Years Gain, and between 2 Years
Gain and 8 Years Gain, are both significant at the 1% level. The differences between 5 Years
Gain and 8 Years Gain are not significant.
These results suggest that the questions, excluding Years Loss, are sensitive to scale. This
finding is further supported by the results of the pooled regression analysis presented in
section 6.3.6. The level of income loss in the Income Loss and Income Gain questions has a
highly significant effect on the number of years traded. Likewise, in the Years Gain the
number of years gained has a highly significant effect on the amount of income traded.
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6.3.4.1.ii Sensitivity of the number of years traded to the direction of income change
More years are given up in the Income Loss questions than the Income Gain questions, for
all three income change levels (significant at 1%). This supports the theory of diminishing
marginal utility of income.
The vast difference between the amount of income given up in the Years Loss questions,
and the amount of income required in the Years Gain questions is likely to be caused by a
combination of both the budget constraint and diminishing marginal utility of life years.
6.3.4.1.iii Sensitivity of the MVQ estimates to the income/years change levels
Table 6.6 shows mean MVQ values for the Income Loss and Income Gain questions
calculated at the individual level, excluding LG responses. Over-traders are included by
truncating negative values at zero. Some very high individual values were produced
because as the number of years traded becomes very small the size of the MVQ result
increases rapidly (smallest unit of trade was one week). A respondent with an annual
income of £10,000 who traded one week in the 20% Income Loss question, would generate
an MVQ value of £990,000. As with the previous chapter results are presented using
individual income and household income. Results with a balanced panel, and excluding
over-traders are presented in the appendix (Tables A6.14 and A6.1S).
The Income Loss results decrease as the level of loss increases. However, these differences
were only significant (S% level) when comparing the 80% loss result with the 20% loss result.
The Income Gain results increase as the level of gain increases, but these differences were
not significant. This shows that while the method is sensitive to scale in terms of the
number of years traded, this does not lead to statistically significant differences in MVQ
estimates. This is a positive finding that suggests the MVQ estimates are fairly robust to the
level of income change specified.
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based interview study
Table 6.7 shows MVQ results calculated at the aggregate level, including both LG responses
and over-traders. This approach allows the use of the full sample. The results are
consistently lower than those in Table 6.6 as the effect of very small trades is eliminated.
The Income Loss questions again produce fairly consistent results while the Income Gain
questions are more variable. The aggregate approach does not allow for statistical testing
as in the individual approach.
Table 6.8 shows MVQ results based on the Years Gain and Years Loss questions. Negative
responses generated by under-traders are truncated to zero. LG responses in the Years Loss
questions are excluded. LG responses in the Years Gain questions are respondents who give
up all of their income and can be included in the analysis. Since the sample sizes for these
questions are very small the very high values (truncated to £1 million) have a large impact
on the means.
The extreme values in the Years Loss questions make it difficult to draw meaningful
conclusions from the data. There were no significant differences in values generated by the
different Years Loss levels. Considering the Years Gain questions the results fall as the
number of years to be gained increases and the differences are all significant. This could
partly be the effect of diminishing marginal utility of life years, but is more likely to be a
product of the restrictive nature of the calculation method, in which respondent income
acts as a considerable budget constraint. This also explains why the 50s, medians and so"
percentiles also fall as the number of years to be gained increases. Table 6.9 shows the
MVQ estimates based on the Years Gain and Years Loss questions using the aggregate
calculation method. The results generated by the Years Gain questions again fall as the
number of years gained increases, while there is no clear relationship for the Years Loss
questions.
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Chapter Six: Further testing of the TIC method for estimating the monetary value of a QALY: A UK
based interview study
6.3.4.1.iv Sensitivity oj the MVQ estimates to the direction oj income change
Looking at the MVQ results in Table G.G,based on individual income, the Income Gain
questions produce higher results than the Income Loss questions for all three income
change levels. Paired t-tests showed that these differences were significant at the 1% level
for the 50% and 80% income change levels, but insignificant for the 20% change level. Using
a balanced panel (see Appendix AG.15) has no effect on the trends in the results.
Table G.8shows that the Years Loss questions consistently produce higher MVQ results than
the Years Loss questions. These differences were significant at the 5% level for the 5 years
and 8 years change levels. This finding is consistent with the finding in the contingent
valuation literature that the WTA method typically elicits larger values than the WTP
method.
G.3.4.2 Correlation with ability to pay
Tables G.10a-G.10c show mean MVQs by respondent income level for the Income Loss,
Income Gain and Years Gain questions. Results are presented for the individual approach
and the aggregate approach. This analysis was not performed for the Years Loss questions
because the sample size in the different categories would be too small. Table G.10a shows
that in the Income Loss questions as respondent income increases mean MVQ results
increase at an increasing rate. This holds for both the individual approach and the
aggregate approach. Table G.10b shows that this relationship also holds in the Income Gain
questions when using the aggregate approach. In the individual approach the relationship is
not perfect as the second income bracket produces the lowest results. Finally, Table G.10c
shows that the relationship also holds for the Years Gain questions using both the individual
and aggregate approaches. While from an ethical point of view dependence upon ability to
pay may be seen as undesirable, from a methodological perspective one would expect
values to be correlated with ability to pay as a test of validity. The results in Tables G.10a-
G.10c suggest that the Income Loss, Income Gain and Years Gain questions all correlate with
ability to pay.
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Chapter Six: Further testing of the TID method for estimating the monetary value of a QALY: A UK
based interview study
6.3.4.3 Convergent Validity
Results from the ranking exercise allow a simple test of convergent validity to be performed,
as specified in the methods section. In order to pass this test respondents who ranked 10
years with 80% of annual income as preferable to 8 years with 100% of annual income
should have traded less than 2 years in the 20% Income loss questions. Vica Versa,
respondents who ranked 8 years with 100% of annual income as preferable to 10 years with
80% of annual income should have traded 2 or more years in the 20% Income loss questions.
Similar tests are performed for the Income Gain and Years loss questions. No scenario with
life years beyond ten was included in the ranking exercise so no equivalent test can be
performed on the Years Gain questions.
The results in Table 6.11 show that 74% of responses to the 20% Income loss questions
were consistent with the ranking exercise. In the 20% Income Gain questions 88% of
responses were consistent with the ranking exercise, while in the Years loss questions 92%
of responses were consistent.
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6.3.5 The effect of background characteristics
Bi-variate analysis showing the relationships between responses to the life satisfaction
questions and the mean number of years traded, and between responses to the feedback
questions and the mean number of years traded, can be found in the Appendices A6.16a-
A6.17c. Analysis is not performed on the Years Loss questions due to the high number of LG
responses.
Tables 6.12a and 6.12b shows reduced regression models showing the effect of background
characteristics, life satisfaction and response to the feedback questions on the number of
years traded in the Income Loss and Income Gain questions respectively. Due to the
discrete nature of the data, the dependent variables (number of years traded) were
transformed into categorical variables and ordered logit regressions were performed. One
model is estimated for each income change level and a pooled model is also estimated.
Initially full models (see Appendix A6.18a-b) were estimated. In order to generate the
reduced models any variable that was not significant in any of the four full models (at 5%
level) was dropped. Wald tests were performed to test the null hypothesis that the
variables that were dropped all simultaneously had coefficients equal to zero in the full
models. The Wald statistics all suggest there was no loss of explanatory power as a result of
removing the insignificant variables. The Link tests are not indicative of mis-specification in
any of the models and the Ale values show improved explanatory power in the reduced
models compared to the full models.
The results in Table 6.12a show that there is a significant U-shaped age relationship in all
four models (as seen in ITO for health). This relationship also holds for three of the four
Income Gain models in Table 6.12b. In all cases the bottom of the curve occurs at a higher
age than the oldest member of the sample, meaning that increased age always has a
negative effect on the number of years traded, but at a diminishing rate. This is consistent
with the findings in the bivariate analysis presented earlier. A possible explanation for this
finding is that older respondents have fewer years of life left to live and so value each year
more highly.
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Table G.l2a - The effect of background characteristics, life satisfaction and feedback on the number
of years traded in the Income toss questions (ordered logit)
20% Income 50% income 80% income Pooled
loss loss loss (Long Dataset)
Age -0.254** -0.269*** -0.246** -0.207**
Age2 0.003** 0.003*** 0.003** 0.002**
Atheist/ Agnostic=O, Religious=l -1.250*** -0.910** -0.504 -0.968***
Employed=l, Not employed=O 1.593** 0.585 0.266 0.727
Thought about family and friends -1.219*** -1.528*** -1.423*** -1.345***
Aid was helpful -0.688 -0.728* -0.808* -0.670*
Attempted to calculate lifetime income 1.057** 0.791** 0.923** 0.914***
I am satisfied with my income -1.037*** -1.195*** -0.422 -0.836**
50% income loss vs 20% income loss 1.458***
80% income loss vs 20% income loss 2.909***
Number of Observations 99 99 99 297
Pseudo R2 0.157 0.162 0.126 0.211
Link test 0.231 0.864 0.131 0.169
Wald Test 0.944 0.531 0.326 0.571
Akaike Information Criterion 2.539 2.409 2.520 2.235
Values presented are coefficients
* Significant at 10% level ** Significant at 5% level *** Significant at 1% level
Dependent Variable categories: 20% Income Loss: 0 yrs traded=O; 0-0.5 yrs traded=l; 0.5-2 yrs traded=2; .2 yrs traded=3.
50% Income Loss: Oyrs traded=O; 0-2 yrs traded=l; 2-3 yrs traded=2; >3 yrs traded=3.
80% Income Loss: 0 yrs traded=O; 0-3 yrs traded=l; 3-6yrs traded=2; >6 yrs traded=3
Pooled: 0 yrs traded=O; 0-1 yrs traded=l; 1-3 yrs traded=2; >3 yrs traded=3.
Being religious had a negative effect on the number of years traded in three of the four
Income Loss models. It could be that religious respondents are more likely to give LG
responses, but this relationship was not found in the bivariate analysis presented earlier and
whether or not respondents thought it was unethical to give up years of life for income was
riot found to be significant in the regression analysis. Being religious was not a significant
explanatory variable in the Income Gain regression models.
Being in employment had a significant positive effect on the number of years traded in the
20% Income Loss model and three of the Income Gain models. This might be the case
because a given percentage of income is likely to represent a larger amount for employed
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people than for unemployed people. However, if this explanation was valid we might
expect income to reveal itself as significant explanatory variable. Alternatively, perhaps a
certain amount of unemployment is voluntary, indicating that this group attach less value to
income. Whether or not someone thought about their family and friends was significant in
all Income Gain and all Income Loss models and had a negative effect on the number of
years traded. It is clear that people who valued time with their friends and family, and had
this in the forefront of their mind, traded fewer years than those who either did not value
time with their family and friends or did not think about it.
Interestingly, attempting to calculate total lifetime income was significant in all Income Loss
and all Income Gain questions. Respondents who attempted this traded more life years on
average. Both the Income Loss and Income Gain pooled models show that the questions are
sensitive to the size of the income loss/gain that respondents are faced with.
Table 6.12b - The effect of background characteristics, life satisfaction and feedback on the number
of years traded in the Income Gain questions (Ordered Logit)
20% Income 50% income 80% income Pooled
gain gain gain (Long Dataset)
Age -0.202* -0.234** -0.329*** -0.215**
Age2 0.002 0.003** 0.004*** 0.002**
Employed=l, Not employed=O 2.241 *** 0.968 1.115* 1.354**
I can rely on my partner's income 0.499 0.732* 0.836** 0.676*
Thought about family and friends -1.285*** -1.681*** -1.541 *** -1.561 ***
Had in mind a minimum amount I could
survive on -0.258 -0.497 -0.877** -0.628*
Attempted to calculate lifetime income 1.584*** 1.403*** 1.723*** 1.455***
..
I am satisfied with my health -0.703 -0.577 -0.547* -0.594
50% income gain vs 20% income gain 1.039***
80% income gain vs 20% income gain 1.604***
Number of Observations 99 99 99 297 "
Pseudo R2 0.173 0.134 0.155 0.162
Link Test 0.488 0.956 0.269 0.215
Akaike Information Criterion 1.906 2.611 2.549 2.389
Values Presented are coefficients
* Significant at 10% level ** Significant at 5% level *** Significant at 1% level .
Dependent variable categories: 20% Income Gain: 0 yrs traded=O; 0-1 yrs traded=l; >lyr traded =2
50% Income Gain: 0 yrs traded=O; 0-0.5 yrs traded=l; 0.5-1.5 yrs traded=2; >1.5 yrs=3
80% Income Gain: 0 yrs traded=O: 0-1 yrs traded=l; 1-2 yrs traded =2; >2yrs=3
Pooled: 0 yrs traded=O; 0-0.5 yrs traded=l; 0.5-2 yrs traded=2; >2 yrs traded=3
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Analysis of the Years Gain questions revealed very few significant variables, and the
estimation of reduced models proved problematic removal of insignificant variables
produced significant Wald tests. The full models for the Years Gain questions are presented
in the Appendix {A6.18c}. Respondents who thought about their family and friends, on
average, traded more income to gain years Le. valued life years more highly which is
consistent with the findings in the Income Loss and Income Gain models above.
Respondents who attempted to calculate total lifetime income traded on average less
income to gain life years Le. attached less value to life years which is again consistent with
the findings in the Income Loss and Income Gain models above. Finally, the pooled model
showed that the Years Gain questions were also sensitive to the size of the outcome being
valued.
Regression analysis was not performed on the Years Loss questions due to the very large
number of LG responses.
6.3.6 The MVQ Results
Table 6.5 shows that the MVQ results derived from the Income Loss questions are fairly
consistent and range from £70K to £91K. However, these values exclude LG responders.
The evidence seems to suggest that LG responses may be meaningful statements of
preference for length of life over income, and hence they should be included in the analysis.
T<;>do this the aggregate calculation method must be used. Using this approach the Income
Loss questions produce values ranging from £20K to £26K. However, these values dilute the
effect of the very small trades and represent a movement away from the principles of
welfare economics. The Income Gain questions, when analysed using the individual
approach produce estimates ranging from £166K to £276K. Using the aggregate approach
produces estimates ranging from £41K to £8SK.
The Years Loss questions elicit extreme responses and hence produce MVQ estimates
ranging from £384K to over £4 million. Furthermore, use of the aggregate approach is not
able to deal with LG respnders. The Years Gain questions produce very consistent MVQ
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estimates, ranging from £lSK to £62 using the individual approach, and from £41K to £S2K.
However, this is largely driven by the strong budget constraint.
6.4 Discussion
6.4.1 Summary of Results
This chapter has presented a UK based interview study with a sample of 100 members of
the general public to test four different TID based questions to elicit an MVQ. This section
summarises the results.
6.4.1.1 Feasibility
LG responding and over/under trading still represent a significant problem in all questions.
The Years Gain questions produced the most usable results (69%-91% across the three
questions) but these must be viewed with caution due to the influence of the budget
constraint. The Years Loss questions produced very few usable results (6% - 50%). The
Income Loss questions produced fewer LG responses (10% to 29%) than the Income Gain
questions (19% to 44%).
The evidence seems to suggest that these responses are meaningful statements of
preference. This is indicated by patterns in the LG responding and over/under trading e.g.
LG responses fall as the level of income loss increases. If these responses were protest
responses we might expect the prevalence to be constant across different income change
levels. There is also consistency between questions, for example many respondents who
would not trade any life years in the Income Loss questions would also not accept any
amount of income in the Years Gain questions. Finally, there are a number of significant
background characteristics that influence LG behaviour in an intuitive manner e.g. people in
employment were less likely to give LG responses.
The above findings therefore do not suggest that the preference elicitation method is
infeasible. Rather, it suggests that the questions are able to elicit meaningful responses, but
the difficulty lies in incorporating some of these responses within the calculation method.
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6.4.1.2 Reliability
The results of a simple test of logical consistency showed that the Income Loss questions
produced the most consistent results. However, even for these questions only 55 out of 99
respondents gave a consistent ordering. A further 23 gave weakly consistent responses.
6.4.1.3 Validity
Both the Income Loss and Income Gain questions proved highly sensitive to scale. Referring
back to the null hypotheses, the first null hypothesis, that the number of years traded in the
Income Loss questions would not differ depending on the level of income loss, can be
rejected. The second null hypothesis, that the number of years traded in the Income Gain
questions would not differ depending on the level of income gain, can also be rejected. The
Years Gain questions were also statistically significantly sensitive to scale, so the third null
hypothesis, that the amount of income given up in the Years Gain questions would not differ
depending on the number of years gained, can be rejected. The Years Loss questions were
not statistically significantly sensitive to scale so the fourth null hypothesis, that the amount
of income accepted would not differ depending on the number of years lost, cannot be
rejected.
In line with expectations the Income Loss questions elicited significantly larger trades than
the Income Gain questions, so the fifth null hypothesis, that there would be no differences,
. can be rejected. Also in line with expectations, amount of income required in the Years
Loss questions, far exceeded the amount that was given up in the Years Gain questions, so
the sixth null hypothesis can be rejected.
The MVQ estimates generated by the Income Loss, Income Gain and Years Gain are all
correlated with ability to pay. This particular test is not of the validity of responses per se,
but of the calculation method that is applied to responses, which differs from the
application of this test of validity to Contingent Valuation. However, results of the test do
suggest that the calculation method is effectively capturing the distribution of respondent
income. The seventh null hypothesis, that the MVQ estimates would not differ by
respondent income, can be rejected.
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While the Income loss questions have performed best in most of the tests, it is weakest in
the simple test of convergent validity. Only 74% of responses in the 20% Income loss
questions were consistent with responses in the ranking exercise. The Years loss questions
had the most consistent responses (92%), while the 88% of the responses to the 20%
Income Gain questions were consistent with responses to the ranking exercise.
6.4.1.4 MVQ Estimates
The key difficulty it seems is not in eliciting meaningful responses from participants, but in
turning these responses into MVQ estimates. Using the individual calculation method for
the Income loss and Income Gain questions produces fairly consistent responses (although
the two questions produce very different results) but this requires the exclusion of lG
responses, of which there are a substantial amount. Using the aggregate calculation
method allows incorporation of these respondents but represents a movement away from
the theoretical roots of welfare economics.
The Years Gain questions are able to incorporate lG responses and produce consistent MVQ
estimates. However, responses are severely restricted by the budget constraint, a finding
which poses questions over the CVmethod once the benefit becomes sufficiently large. The
Years loss questions produced the most problematic responses due to the seemingly
infinite preference for maintaining life years over increasing income.
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6.4.2 Comparison with results from the Dutch online survey
This study was not designed specifically make comparison with the results from the Dutch
online survey. The Dutch data was not originally intended for the purpose of deriving an
MVQ. hence the study design was not optimal. In the UK study, rather than replicate the
design of the Dutch study, a number of changes were made to improve the study design.
For example, a visual aid was used as part of face to face interviews, and respondents were
told they would be in the current state of health rather than perfect health. Furthermore,
only the 20% Income Loss and 20% Income Gain questions have been asked in both studies.
However, it is anecdotally interesting at this point to consider the results of the two studies
in parallel.
There were far fewer LG responses in the UK study than in the Dutch online survey. There
are a number of possible explanations for this. A likely cause of this difference is the
difference in mode of administration. Respondents facing an interviewer perhaps gave
more thought to the exercise and tried harder to give a meaningful response. The smallest
unit of trade was also smaller in the UK study (1 week compared to 1 month), which may
have encouraged people to trade. The prevalence of over-trading behaviour was similar
between the two studies suggesting that the new visual aid made little difference.
The Income Loss and Income Gain questions were more sensitive to scale in the UK study.
This is likely due to the fact that each respondent in the UK study valued multiple income
change levels, which will have allowed them to value a given income change in relation to a
previous income change levels they had valued in an attempt to be consistent. If LG
responders are included the Dutch study elicits smaller mean trades than the UK study due
to the high number of LG responses in the Dutch study. If LG responses are excluded the
Dutch study elicits larger mean trades. There is no obvious explanation for this.
The MVQ results are typically higher in the UK study which is to be expected given that the
UK study elicits lower mean trades. The results in the UK study show greater correlation
with ability to pay, suggesting greater validity.
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In the UK study respondents were told they would be in their own current health in each
scenario, while in the Dutch study respondents were told to imagine they were in perfect
health. There is no evidence to determine how this affected valuations. It is possible that
additivity between health and income does not hold and respondents value income
differently because their ability to enjoy it is hindered by their reduced health. Therefore,
while respondents would trade less income because the years they are gaining are in poorer
health, this may be cancelled out by the fact that they attach a lower value to income.
However, it is overly-optimistic to think respondents thought processes are as complex as
above and the improved results in the UK study suggest that having one less imaginary
component made the exercise more manageable.
Overall, the results of the UK study show an improvement on those in the Dutch study,
suggesting some of the modifications have been successful. However, a number of
important weaknesses still exist.
6.4.3 Weaknesses of the Study
The sample size of the study is small (100). The aim of the study was only to test the
methods, not to produce definitive MVQ estimates. However, the limited sample size does
mean any conclusions are tentative. The findings need to be confirmed with a larger sample.
In particular, it would be interesting to see if the proportions of lG responders is consistent
if the questions are tested with a larger sample size.
The questions do not involve a quality of life trade off, hence it could be argued that the
results should be interpreted as the monetary value of a life year rather than a QAlY. The
implications of this are discussed further in the following chapter.
Own health was measured on the VAS scale in order to avoid the need for two visual aids.
This means that own health and the hypothetical valuations are not on the same
measurement scale. Ideally future research should seek to elicit valuations of own health
through no.
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This study performed analysisusing individual and household income becausethe questions
simply stated 'own current income'. Most discussionhas concentrated on individual income
as it was felt this is most likely to be what respondents are considering. Future research
needs to be explicit in the wording of the questions.
6.5 Conclusion
The results suggest that the Income Lossand Income Gain questions are feasible preference
elicitation methods, that produce meaningful responses. However, a number of difficulties
have been encountered in trying to translate these values into MVQ estimates.
Respondents seem able to complete the questions and give responses that are sensitive to
scope. While there are a number of LG responses and over-trades, the evidence suggests
that these might be meaningful statements of preference rather than protest responses or
driven by a lack of understanding. This suggests that the calculation method should take
these responses into account, but the method proposed here hasnot been able to do so in a
satisfactory manner. The individual calculation method is not able to incorporate LG
responders, while over-traders can be incorporated through truncation at zero. An
aggregate calculation method offers a way of including LG responders but this represents
deviation from the principles of welfare economics, which makes the theoretical basis for
- the method weak.
Experimentation with two new questions has been predominantly unsuccessful. Responses
to the Years Gain questions produce widely varying results driven by an apparent infinite
preference for life years over income which the calculation method is not able to
incorporate. While the properties of the responses to the Years Gain questions perform
well, they must be viewed with caution due to the restrictions posed by the budget
constraint. This finding is related to the well known issue of the influence of the budget
constraint seen in CVstudies. The YearsGain and Years Lossquestions could potentially be
improved If the size of the outcome being valued were considerably reduced (see next
section).
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The finding of an often infinite preference for length of life over income poses questions
over the feasibility of calculating a value for a life extending QALY from an individual
perspective. Future research may need to take a societal perspective to remove the
respondents' self-interest from the valuation exercise (note: this would be at the cost of a
movement away from welfare econornlcs).
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CHAPTER SEVEN
General Discussion and Conclusion
Cost-Effectiveness Analyses present results in terms of cost per QALY gained. However,
there is no clear evidence on what monetary value members of the public place on a QALY.
Currently, decision makers, such as NICE, operate seemingly arbitrary thresholds. An MVQ
informed by general population values could allow decisions to better reflect public
preferences.
This thesis has sought to explore a new method for deriving an MVQ, based on the TIO
method of preference elicitation. Initially a literature review was conducted considering
how the VOSL has been calculated and used in the public sector and how it has been used to
estimate an MVQ. In the following chapter the TIO and CV methods were compared in
terms of their feasibility, reliability and validity. This chapter highlighted that there are
strengths and weaknesses of both methods, but suggested there could be merit in exploring
the TIO method as an alternative to CV for estimation of an MVQ. The method was initially
explored through a Dutch online survey, the results of which posed questions over the
feasibility of the method. To explore whether these findings were the result of the online
mode of administration or the questions themselves, a UK based interview study was
conducted, which was preceded by a small scale pilot that reviewed the methods. The
- results showed improved performance in comparison to the Dutch survey, but a number of
uncertainties and challenges remain.
This chapter considers the key findings, contributions to knowledge, policy implications,
potential weaknesses, and areas for future research arising from the thesis. Finally~
conclusions are drawn.
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7.1 Key Findings
This thesis initially tested two new questions to estimate an MVQ through a Dutch online
survey. These questions asked respondents to trade off length of life to either maintain
their current income or increase their income. These questions were further tested through
a small scale pilot study and a UK based interview study. In addition two further variants of
the questions were also tested, in which respondents either gave up income to increase
their life expectancy or accepted an increase in income to compensate for a fall in life
expectancy.
7.1.1 Feasibility
In the UK interview study only one interview had to be terminated because the respondent
did not understand the task, and if LG responders are treated as completers this results in a
completion rate of 99%.
Responses in which respondents stated an infinite preference for length of life over income
(LG responses) were the greatest problem with the methods. There was a very high
prevalence of LG responses in the Income Loss and Income Gain questions in the Dutch
study. Even after excluding the 'extreme non-traders' (did not trade in all14 no exercises)
56% of Income Loss responses and 64% of Income Gain questions were LG responses. There
were considerably less LG responses in these two questions in the UK study. Only 17% of
Income Loss responses and 30% of the Income Gain responses were LG responses. The
Years Loss questions were more problematic, with 71% prevalence of LG responses. A total
of 15% of the Years Gain responses were LG.
The prevalence of LG responses in the no based questions was higher than the rates
typically seen in the CV studies reviewed in Chapter 3. However, the evidence suggests that
these responses may be meaningful statements of preference rather than protest responses.
In the UK study, for a given question type (e.g. Income Loss), the prevalence of LG responses
tended to increase as the level of income change decreased. If these were protest
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responses one would expect the prevalence to be constant across income change levels.
Also, many respondents who would not trade any years in the Income loss questions would
not accept any amount of income in the Years loss questions.
These findings suggestthat respondents have a very strong preference for length of life over
income. Referring to the Indifference Curve Analysis presented in Chapter 4 (Figure 4.2),
respondents' indifference curves are vertical lines (or very steep lines) at the particular point
they are asked to make a trade Le. they have lexicographic preferences. This suggeststhat
the budget constraint may be limiting respondents' willingness to trade Le. the size of the
outcome being valued is too large (YearsGain and Years loss) or too small (Income Gain and
Income loss). In the Years Gain questions respondents value the additional years of life
more than the total amount of their income. likewise, in the Years loss questions there is
no amount of money respondents would accept to reduce their life expectancy by such a
large amount. In the Income loss and Income Gain questions respondents would not accept
a fall in life expectancy to increase their income. The limiting effect of the budget constraint
has been acknowledged in both the CV studies eliciting an MVQ in chapter 2, and the
broader CV literature reviewed in Chapter 3. CV studies try to avoid this problem by
reducing the size of outcome e.g. by valuing small risk reductions. Ways in which the no
based method could potentially be adapted to address this problem will be discussed in
section 7.4 below.
A total of 17% of Income loss responses and 19% of Income Gain questions were over-
trades in the Dutch study. The percentage in the UKstudy was similar for the Income loss
questions with a total of 16%of responses being over-trades, but was lower for the Income
Gain questions with 9% of responses being over-trades. A total of 7% of the Years loss
responseswere under-trades, while 19%of the YearsGain responseswere under-trades.
There are a number of possible explanations for over/under trading behaviour: respondents
do not understand the exercises; respondents understand the exercises but are not able to
determine the point at which lifetime income becomes lower in the alternative scenario; the
assumption of additive separability between health and income does not hold. It is difficult,
based on the results of the studies, to determine which explanation is most likely/common.
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Feedbackin the UKstudy suggested respondents understood the questions well, but did not
try to calculate total lifetime income in each of the scenarios. Interestingly, the regression
analysis in Chapter 6 showed that respondents who did try to calculate total lifetime income
traded significantly more years in both the Income Loss and Income Gain questions.
Calculating total lifetime income is potentially complex depending on the particular
combination of life years and percentage of income. Ways of improving this will be
addressed in the 'future research' section.
7.1.2 Reliability
Reliability has only been tested through a consistency test through comparisons with a
ranking exercise in the UKstudy. Only 23 out of 99 responseswere inconsistent. Reliability
needs to be tested further in any further research (seesection 7.4 below).
7.1.3 Validity
The results suggest that sensitivity to scale is an area in which the ITO method may improve
on the CVmethod. In the Income Lossquestions respondents faced with a larger income
loss traded, on average, a greater number of years. This held in both the Dutch study and
the UKstudy, although the UKstudy displayed greater sensitivity to scale. The Income Gain
questions were insensitive to scale in the Dutch online survey. However, they were
sensitive to scale in the UK study. The Years Gain and Years Loss questions were both
sensitive to scale. In contrast CV studies deriving an MVQ (e.g. Prades et al. 2009,
"
Donaldson et al. 2011) and some CV studies in the healthcare field have found the CV
method to be insensitive to the size of the health gain being valued (e.g. Olsen et al. 2004,
although the evidence reviewed in Chapter 3 is mixed).
The MVQ estimates in the UKstudy are well correlated with ability to pay, but this is not the
case in the Dutch study. The evidence reviewed earlier showed that the CV method
performs well against this test of validity. However, the tests are applied to the two
methods differently. In the CV method correlation with ability pay should reveal itself
directly in people's responses. In the ITO method application of the calculation method to
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the responses should reveal a correlation with ability to pay due to the role of respondent
income in the calculation method.
7.1.4 Comparing the four questions
In the Years Lossquestions the size of the outcome being valued was too large, meaning
that a large number of respondents were not prepared to accept any amount of income as
compensation (preventing the calculation of an MVQ). In the YearsGain questions the size
of the outcome was again too large, meaning that responseswere strongly restricted by the
budget constraint. This does not necessarily mean that the questions are infeasible or
invalid, but that any further testing of the methods would need to considerably reduce the
size of the outcome being valued.
Comparing the Income Lossand Income Gain questions, the Income Losselicited the lowest
proportion of LGresponsesand is most sensitive to scope.
7.1.5 MVQ results
In this section I focus on the results from the UKstudy as this appears to have produced the
more robust results. Results have been presented through both the individual and
aggregate approaches. Given that early evidence suggests that LG responses may have
been true statements of preference rather than protest responses, the calculation method
should ideally be able to incorporate these responses. This would require the use of the
aggregate approach. However, this does not fully account for individual preferences. On
the other hand, the individual approach requires the exclusion of LGresponses, requires the
truncation of the values of the over/under-traders, and is very vulnerable to the smallest
unit of trade. The issuesover which calculation method is appropriate have been discussed
in the context of studies eliciting a health state valuation and a CVderived WTPvalued, with
the aim of combining them to produce an MVQ (Gyrd-Hansen and Kjaer, 2012). No firm
conclusions have been drawn. The MVQ results presented here, like the CV based MVQ
results, are higher when calculated through the individual approach, due to the effect of
marginal responses.
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The Income Lossquestions in the UK study produced MVQ estimates, calculated through
the individual approach, ranging from £70K to £91K. When calculated through the
aggregate approach the estimates ranged from £20K to £26K. The individual estimates are
considerably higher than the existing NICE threshold, while the aggregate estimates lie
within the threshold. This illustrates the importance of the decision over whether to use the
individual or aggregate calculation rnethod. The chained approach in the EuroVaQproject
produces values ranging from £8,200 to £37,400 for the UK, depending on the particular
question and health state valued. Further comparison with the existing MVQ estimates
derived from the public (rather than the existing VPF)presented in Table 2.2 in Chapter 2
show that the individual estimates from the Income Lossquestions are high. Only the study
by Prades et al. (2009) and the SVQ project (if outliers are included, Baker et al. 2010)
produce higher estimates (note, both of these also use the individual calculation method
and are susceptible to the influence of small trades). This is most likely driven by the
influence of small trades in the Income Lossquestions.
In the EuroVaQ project (Donaldson, 2011), the largest study eliciting an MVQ to date, a
direct approach is used as well as a chained approach. The two questions most similar to
the no based questions asked respondents their WTP for additional months of life at the
end of life, or their WTp for additional months now. Respondents are told they will be in
their own current health for these months, and a number of months is chosen that
corresponds to one QALY. Calculation is through the individual approach. These questions
are very similar to the Years Gain questions used in the UK based study, although the
outcome being valued in the YearsGain questions is larger. Even the smallest increase in
.'
years (2) is considerably larger than the 1 QALYgain valued in the EuroVaQ project (exact
size depends on valuation of own health). The EuroVaQ questions asking for WTP for
additional months of life at the end of life produce estimates for the UK of £6,000. The
questions asking for WTP for additional months of life now produce estimates of ezs.ooo.
In comparison, the 2 YearsGain questions produce estimates of £62,450 using the individual
calculation method. This is somewhat surprising given that the EuroVaQ authors cite the
influence of the budget constraint in their questions. One would expect the influence of the
budget constraint to be even larger in the Years Gain questions since the outcome being
valued is larger, which would lead to lower values. One possible explanation for this
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difference is that in the EuroVaQ questions only between 53% and 79% agreed to pay for
the health gain (depending on the particular question). The majority of these indicated at
least one reason that indicated they valued the health gain as zero. In contrast, in the 2
Years Gain questions no respondents refused to give up any income. Shiroiwa et al. (2010)
also asked respondents their WTP to avoid immediate death and have one additional year
of life in full health. They produced a value of £22,000 for the UK which is again lower than
the individual estimates produced by the Years Gain questions.
Given that the TIO based methods do not include a quality of life trade off the value of a life
year derived from the existing VOSL is perhaps a more relevant comparator. Mason et al.
(2009) using the existing UK VOSL (and the simplistic calculation method) produced a value
of a life year of £73,000 which is very similar to the values generated by the Income Loss
questions, using the individual calculation method.
The Income Gain questions produce higher values than the Income Loss questions. This is
consistent with diminishing marginal utility of income. Incremental increases in income
decrease in value, so fewer life years are given up, which generates a higher MVQ estimate.
Considering the MVQ results from the Years Gain and Years Loss questions allows
comparison with the observed discrepancy between WTP and WTA in CV studies as
discussed in Chapter 3. The Years Loss questions (equivalent to WTA) produce considerably
higher estimates than the Years Gain questions (equivalent to WTP). Thus, the results here
are consistent with the finding in the CV literature that WTA produces higher results than
WTP. The difference is particularly pronounced in the Years Gain and Years Loss questions
due to the strong effect of diminishing marginal utility of both income and life years, and
also by the strong budget constraint in the Years Gain questions.
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7.2 Key weaknesses of the MVg studies
As mentioned above the LG responses and over/under trades were problematic. These
responses in themselves are not a weakness per se, rather it is a shortcoming of the
calculation method that these responses cannot be incorporated effectively. Furthermore,
a weakness of the study design was that it was not possible to strongly determine whether
(or what proportion of) these responseswere meaningful statements of preference, protest
responsesor due to a lack of understanding of the tasks.
The initial aim of the Dutch online survey was to address the inclusion of productivity costs
in no valuations of EQ-SDstates. The Income Lossand Income Gain questions were then
used opportunistically to derive an MVQ. For this reason, a larger scale online survey
preceded the pilot and subsequent interview study. Had study design been aimed at
addressing the issue of an MVQ from the outset the pilot could have been conducted first,
followed by the interview study. At this stage, a decision could have been made as to
whether or not the questions were likely to be feasible through an online mode of
administration.
The sample size of the UK based study is small as it was limited by research budget
constraints. The aim was to explore the questions, not to produce definitive MVQs.
However, one must be careful when attempting to draw conclusions on factors such as the
number of LGresponses,and sensitivity to scale.
The sampling was not particularly rigorous. The interviewers drew upon a pool of known
respondents, many of whom had completed no exercises before. However, given the
innovative nature of the questions it is perhaps unlikely that responses will have been
contaminated by previous experience of no exercises. It is more likely that the" £25
incentive offered to respondents may have influenced responses. This may provide an
explanation for the reduced prevalence of LG responses in the UK based study when
compared to the Dutch online survey (in which respondents could only receive a donation
to a charity of their choice). Respondents when faced with an interviewer, and in the
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knowledge that they are being paid well for their time, may feel more obliged to "play the
game" by trading at least some time/income.
In both the Dutch online survey and the UK study it was not explicitly mentioned whether
respondents should consider individual income or household income. Analysis has been
performed using both, but discussion has focused on results based on individual income
since it is believed 'own current income' is more closely associated with individual income.
Future work should be more explicit in the wording of the questions.
It could be seen as a weakness that the methods do not involve a quality of life trade off.
The implications of this are discussed in the next section.
7.3 Contribution to knowledge and Implications for Policy
This thesis has sought to test an exploratory method for deriving an MVQ as an alternative
to CV. Results of the UK interview study suggest the questions are acceptable to
respondents and are potentially more sensitive to scale than CV studies. The results show
that the Income Loss questions are the most promising, but a number of problems still exist.
Most notably, the issues of LG responding and over-trading need to be addressed in any
further research (see below section 7.4).
Results of the method need to be viewed in light of the fact that there is not quality of life
trade off. This is not the first study to elicit the value of a QALY exclusively through life
extensions, and if one adheres to the notions of the QALY model that all QALYs are equal
regardless of whether they are derived from quality of life improvements or life extensions,
the results of the TID based methods should be able to be applied universally. However,
existing studies eliciting an MVQ have shown that the value differs depending on the
particular outcome being valued. The implication is that the results of the TID based
method should only be applied to life extending treatments. Alternatively, given that there
seems to be a range of MVQ estimates and life extensions are valued more highly then
quality of life improvements, the results of the method could inform the upper limit of the
range. Comparison with existing values shows that the results of the Income Loss questions
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are most closely aligned with the value of a life year derived from the public sector VOSL. In
a scenario where a value of a life year is to be applied in a healthcare context it may be
preferable to use a value that is informed by public preferences on life extensions, rather
than the WTPto reduce the risk of death causedby means unrelated to health care.
It seemsunlikely that a Cost Effectivenessthreshold would be informed directly from an
MVQ informed by public preferences (regardlessof the method), predominantly due to
fiscal restrictions. In reality it seems that information on the MVQ is more likely to be used
to give an indication to government as to whether the budget is set to appropriately reflect
public opinion, rather than to be applied rigorously by decision making bodies as a cost
effectiveness threshold. Not only does the potential for creating a 'one sizefits all' value
seem limited, but such an approach could have serious implications for the budget that
would have consequencesfor other areas of the public sector. This does not mean that
researchersshould be deterred from further exploring the methods for deriving an MVQ as
existing work still gives no clear indication of whether current thresholds accurately reflect
public opinion.
7.4 Areas for Future Research
Put simply, LGresponses in the Income Lossquestions arise becausewhat is being given up
(the number of life years) is deemed to be more valuable than what is being gained (the
amount of income). There are two ways that this problem can be addressed: either the
volume of what is being gained can be increased, or the volume of what is being given up
"
can be decreased. The total value of what was being given up was lower in the UK study
than the Dutch study because current health was used instead of perfect health (unless
respondents consider themselves to be in perfect health). This might offer one explanation
for why prevalence of LGresponding decreased in the UK study. A way in which both' the
volume of what is being given up could be decreased and the volume of what is being
gained could be increasedwould be by increasing the time horizon. For example, if the time
horizon was increased to 30 years the total value of years given up at the end of life would
decrease due to both diminishing marginal utility of life years and positive rate of time
preference. At the same time, the total value of what is being gained would increase
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becausean increase in annual income would causea larger increase in lifetime income. One
with such an approach would be the influence of time preference, since the loss in years
occurs at the end of life, but the increase in income occurs on an annual basis. Adjustment
for time preference might be required which would complicate both the task and the
calculation method.
An alternative way in which the total value of what is being given up could be decreased is
to specify that respondents are in a given sub-optimal health state for the given time
horizon. However, this might complicate the task by introducing a further hypothetical
element.
The new visual aid used in the UK based study seems to have had little effect on the
prevalence of over/under-trading behaviour. This may be because income in each of the
two scenarios is presented as annual income, making it difficult to determine lifetime
incomes, and hence difficult to determine the point at which lifetime income in a given
scenario becomes lower than in the other scenario. A computer visual aid that is able to
calculate lifetime income in each of these scenarios may be able to overcome this problem.
However, over/under-trading behaviour may not be caused by an inability to calculate
lifetime income in each of the two scenarios. Respondents may simply prefer to live for a
shorter period of time with a higher annual income, even though lifetime income is lower
(i.e. the relationship between health and income may not be additively separable).
The smallest unit of trade is an important decision in any future research. Unfortunately the
results obtained seem to be sensitive to 'framing effects'; Le. influenced by the options
given. Usinga smallest unit of trade of one week in the UKstudy generated some very large
estimates. There is a trade off between wanting a very small unit of trade to avoid LG
responses, but not wanting it to be too small to avoid generating very large estimates that
heavily influence the mean. The choice of the smallest unit of trade may influence whether
the individual or aggregate calculation approach is most appropriate. The aggregate
approach dilutes the effect of very small trades. In the individual approach one must either
atlow these very high values to disproportionately affect the means, employ an arbitrary
truncation or exclude these observations.
257
Chapter Seven - General Discussion and Conclusion
Reliability of the method has not yet been adequately addressed. Ideally this would be
done through test-retest reliability, with the focus on stability of means as this is most
relevant from a policy perspective.
In conclusion, this thesis recommends that future research should:
• Focuson the Income Lossquestions;
• Usethe interview method of administration;
• Considerexperimenting with a computer visual aid that can present respondents with
lifetime income in each scenario;
• Word the questions to explicitly instruct respondents to consider individual, not
household, income;
• Directly test the effect of differing the smallest unit of trade;
• Experiment with extending the time horizon; and
• Test reliability through a test-retest design.
7.5 Conclusion
Experimentation with four different types of ITO based questions to elicit an MVQ has
identified the Income Lossquestions as a potential new method for the estimation of an
MVQ. The questions seem to be acceptable to respondents and sensitive to scale. A
number of weaknessesstill exist, including LGresponding and over-trading, and a number of
proposals for how this could be addressed in further research have been made. Through
further development the method could potentially be used to contribute to the growing
literature informing a likely range of MVQ estimates to aid understanding of how existing CE
thresholds align with public preferences.
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Appendix A2 - Descriptions of existing MVQ studies (not including VPF based studies
which are adequately addressed in the text)
A2.1 Studies eliciting values from the general population
Johannesson and Johansson (1997a) ask 2824 members of the Swedish general population
between the ages of 18 and 69 their WTP for an increase in their life expectancy of 1 year.
Interviews were conducted on the telephone. Respondents were told the chance they
would survive to the age of 75 (varied depending on the age and sex of the respondent) and
then told that upon reaching 75 they could have a treatment that would increase their life
expectancy from 10 years to 11 years (i.e. live to 86 rather than 85). Respondents were
asked if they would pay a given insurance premium immediately (respondents were
randomised to 1 of 6 different values). In an attempt to try and control for people
overestimating their WTP value as a result of the hypothetical nature of the exercise
(Diamond and Huasman, 1994), respondents were asked a follow up question to confirm
that they were absolutely sure that they would (not) pay. To test whether the observed
WTP value is influenced by the expected quality of life in later life respondents were asked
how high they thought their quality of life would be, on a scale from 1 to 10, during an extra
life year at an advanced age.
Through ordered logit regression analysis Johannesson and Johansson (1997a) estimated
the maximum insurance premium the average respondent was willing to pay was about
9300 Swedish Kroner (£1,100) according to the standard yes/no question. According to the
follow up question the value was 4700 SEK(£600). No value of a QAl Y is presented but
given that the mean anticipated Qol in the additional year was 0.45 (on the QAlY scale), a
crude estimate would be £2,000 according to the standard question and £1,000 according
to the follow up question. (Note these values differ to those presented in Mason et al. 2008
as they do not divide the value by the Qol associated with the extra year of life). They also
found a strong relationship between expected quality of life in the additional year of life and
the WTP value obtained. They argue this is evidence of strong sensitivity to scope of the
WTP instrument. However, this quality of life consideration is not the valuand explicitly
mentioned in the WTP question, but only an implicit judgement made by the respondent. A
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better test of scope would have been to vary the number of years added to life expectancy,
both between respondents and within respondents. The results suggest there may have
been some bias introduced by the use of the discrete choice WTP approach. Considering
responses to the more rigorous follow up question, 68% of respondents faced with the
smallest premium would not pay. This suggests that the study is not adequately capturing
respondent's WTP at the lower end. At the upper end only 4% of those presented with the
highest value accepted it, suggesting that the upper end is more adequately covered.
Johannesson and Johansson (1997a) do not adjust their results to allow for time preference.
This is surprising, especially given that they observe a positive relationship between age and
WTP, which they explain by a positive rate of time preference estimated to be about 1%.
This omission suggests their estimates are lower than the true values. Another explanation
offered for the very low estimates, is that since many of the respondents have children
(actual proportion is not presented) immediate risk reductions, as valued in the VPF
estimates, have an 'extra' value over and above the value derived from risk reductions at an
advanced age. Furthermore, studies have shown a strong public preference for devoting
resources towards saving young lives rather than old lives (Cropper et al., 1994;
Johannesson and Johansson, 1997b).
Johnsen et al. (1998) also estimate the value of a year of additional life at the end of an
individual's expected lifetime using a sample of 246 members of the Canadian general
population. They describe the method they use as WTP, but it is in fact a form of conjoint
analysis. Rather than state a WTP value, respondents must chose from two options, which
each have four attributes: symptoms, longevity, cost over the next three years and daily
activities. A series of pair wise choices were presented to respondents and they were asked
to state whether option A or option 8 was preferred on a 7 point scale, ranging from 'A is
much better to '8 is much better'. WTP values are estimated using ordered probit models.
Johnson et al. (1998) found the WTP for a year of additional life with minimal activity
restrictions to be about £8,000. No value for 'minimal activity restrictions' is presented
making it impossible to infer a QAlYvalue. If activity restrictions were higher, WTP for an
additional year approached zero. As with the study by Johannesson and Johansson (1997a),
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Johnson et al. (199B) acknowledge the likely importance of time preference but do not
apply any discounting to the results. Further explanations for the low estimates are that
tradeoffs were elicited relative to marginal increases in longevity rather than for a
substantial part of a person's adult life. The authors also believe that asking respondents to
pay now for a benefit a large number of years in the future may reduce overall WTP as
respondents may have believed the benefit to be uncertain.
Gyrd-Hansen (2003) elicits the WTP for health improvements, as measured by the EQ-SD
descriptive system, from 3201 members of the Danish population. The study uses the same
42 health states employed in the derivation of the UK EQ-SD population value set (Dolan,
1997). Respondents were first given a discrete choice between two health states (the
decrement between the two health states ranged from 0.012 to 0.312 on the QALY scale, as
indicated by the UK value set). They were then asked if they would pay a specified monthly
out of pocket payment (to which they were randomly allocated) to have a medicine that
would improve their health from the poor EQ-SD state to the better one. Discrete choice
modelling was used to analyse the data. Two WTP per QALYvalues are presented. The first,
based on the Danish EQ-SDvalue set is £8,000. The second, based on the UK EQ-SDvalue
set is £7,000.
This study could have been influenced by the methodological issues surrounding WTP. Of
respondents presented with the highest amount (10,000DKK=£1,3S0) 15.9% were willing to
pay more than this amount for the health improvement, which suggests that the choice of
values was not appropriate to capture the maximum WTP. Furthermore, 17.9% of
respondents presented with the smallest amount (100DKK=£13.S0) refused to pay it. The
author thinks it unlikely that these are protest responses, but instead feels that lower prices
should have been used to more accurately capture the lower end of the WTP spectrum. The
author also suggests that the results may have been insensitive to scope. She found that in
four out of the five dimensions moderate problems did not influence preferences as
indicated by WTP. The author states that, 'these results suggest that the ability of WTP to
discriminate between differences in health status is less than for TIO and discrete choice
experiments' (p.l0S7). The author also acknowledges the potential problems of
hypothetical bias and the constraint imposed by ability to pay. She finds the effect of ability
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to pay to be minor and consider uncovering any hypothetical bias to be beyond the scope of
the study.
The QALYvalue found by Gyrd-Hansen (2003) is lower than that found by studies based on
preferences for reducing the risk of death (VPF studies). The main explanation offered for
this is that valuations of reducing risksof death operate with lives saved as the outcomes,
rather than quality of life improvement as in the Gyrd-Hansen study. Although the ITO
method elicits trade-offs between quality and length of life, Gyrd-Hansen argues that the
apparent inconsistency between her study and risk of death studies suggests that the
relative weighting of quality and length of life may differ. She also acknowledges the
dubious nature of extrapolating the WTP values for small increments in health to scenarios
in which greater health improvements, or life extensions, are provided.
The results in Gyrd-Hansen (2003) find that WTP per QALY decreases with age (confirming a
similar finding by Olsen and Donaldson, 1998). One possible explanation offered is that with
increasing age there is a greater propensity to accept deteriorating health. Alternatively,
older people may be more hesitant to consume medical treatment. No discount rate is
applied in this study. The author argues that since payment and health improvements occur
simultaneously (through ongoing monthly payments) WTP will only be affected by choice of
time period in so far that time preferences for health differ markedly from time preferences
for other goods. Published economic evaluation guidelines now often recommend that
costs and health benefits be discounted equally (NICE, 2008).
Byrne et al. (2005) presented 193 members of the US public with two osteoarthritis
scenarios, descriptions of which were based on the EQ-5D domains. Utility values for the
health states were elicited through VAS, ITO and SG. WTP to move from each of the two
health states to full health, as well as from own health to full health, was elicited through an
open-ended lump sum question. The WTP per QALY varied substantially depending on the
utility measurement technique used. Also, movement from own health to full health
elicited higher values than either of the hypothetical values. Across all methods, applying a,
discount rate of 3% the range was from £900 to £4,000 per QALY. The lowest value
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calculated was for the most severe health state using SG, and the highest value calculated
was for own health using TTO.
Higher income categories were often associated with higher WTP/QALYvalues. The main
explanation the authors offer for their results being lower than most previous studies is that
their study involves no risk of death while most previous studies do. They feel people tend
to overvalue small risks of death. The authors acknowledge a number of weaknesses of the
WTP approach used in their study. Most notably, since a one-off lump sum was used as the
payment method, ability to pay may have been more of a constraint than if payment had
been facilitated on a recurrent basis. Surprisingly, the authors suggest that using an open-
ended question may have biased the results downwards. As will be seen in the following
section, the majority of evidence seems to suggest that open-ended questions result in
artificially high values. Finally, as a sensitivity analysis the study uses discount rates of 5%
and 1%. The results show that the effect of varying the discount rate is less than £1,000.
Mason and Donaldson (2007) note that previous study results differ depending on whether
respondents value QoL improvements, life extensions or life saving treatments (or risk of
death VPF studies). To clarify, a life extending treatment is one that adds a specified
amount of time onto the end of an individual's life expectancy, while a life saving treatment
is one that prevents imminent death. The authors test the hypothesis that WTP per QALY
gained will vary according to how the health gain arises. They tested this hypothesis by
asking five different WTP questions through focus groups with members of the UK general
population. The first of these (quality of life enhancing) asked people how much they would
pay (open-ended) to avoid living in an impaired EQ-SD state for one year (11211, utility
decrement of 0.117, as informed by the UK EQ-SDvalue set, Dolan, 1997). The second
question (life extending) asked how much respondents would pay to gain a year of life, the
gain being induced by taking one tablet at age GO. The wording of the question is rather
complex. The authors wanted to avoid respondents interpreting this year as a year at the
end of their life as they may assume it would be in poor health and under-value it.
Respondents were therefore told, "It is as if you spent (lived) a little bit extra at each age
due to a slowing down of the ageing process. So at each age you experience this time in
normal health for that age. These gains cause life expectancy to increase by 1 year". This
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wording seems both infeasible and very difficult to imagine for respondents. The third
question (life extending) aimed to be more relevant to younger members of the sample.
Therefore, respondents were asked their WTP to avoid falling into a coma in the next year
of their life. Respondents were told that after the coma they would return to full health.
They were also told that prior to the coma they would have time to put their affairs in order.
Once again, this question seems over-elaborate.
The fourth question (life saving) tells respondents to imagine they have been diagnosed
with a terminal illness which they will die from within a few months if they do not receive
treatment. They are then asked their WTP for a treatment that would give them an extra 4
months of life with quality of life at 0.25 (as they had already been familiarised with the
QALY, the health state could be described to them in this manner). Finally, the fifth
question (life saving) is an elaborate risk reduction question. Respondents are told they
have sustained injuries and if the emergency services arrive within 20 minutes they will have
a 1% chance of death. They are then asked their WTP to have the emergency services arrive
within 10 minutes which would reduce the chance of death to 0%.
There were a total of 52 respondents who answered all five questions. Payment cards (15
of them) were used and payment was through an immediate lump sum. The study seems
too complex, especially considering that each focus group began with an explanation of
finite resources in the NHS, the nature of the QALY as a benefit measure and a Q-sorting
exercise. Indeed, the authors acknowledge that this took one hour to complete which left
only 30 minutes to complete the WTP exercise. Furthermore, each WTP question was
rather more complex than is outlined above, with each question mentioning the possibility
of taking out a loan to make payment (to reduce the limit imposed by ability to pay
presumably). This may partly explain the large number of zero responses. When such a
response was given respondents were asked to write a short statement explaining their
reasoning. From this information the authors were able to determine that the majority of
zero responses were not protest responses, but indicated that respondents really did not
value the treatment presented in the scenarios. For the quality of life improving question
there were 22 zero responses of which 4 were protest responses. For the first life extending
question (1 Equivalent Years Gain) there were 21 zero responses (2 protest responses), for
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the second life extending questions (avoid 1 Compensating Years Loss) there were 15 zero
responses (3 protests). For the first life saving question (extra 4 months of life in poor
health) there were 32 zero responses (4 protests), and in the second life saving questions
(eliminate 1% risk of death) there were 11 zero responses (6 protests). Excluding protest
responses the mean WTP per QALY from the quality of life improving question was £5,000.
The WTP per QALY value for achieving a 1 Equivalent Years Gain in life expectancy was
£2,000, while the value for avoiding a Compensating Years Loss in life expectancy was
£6,000. The WTP per QALY value in the two life saving questions were £19,000 and £25,000.
The results broadly confirm Mason and Donaldson's hypothesis that WTP per QALYwould
be higher for life saving treatments than life extending treatments or quality of life
improving treatments. Furthermore, the results from this study are much lower than
previous work by the authors based on the VPF (Mason et al. 2005), which suggests people
value health interventions differently to safety interventions. The authors argue a different
CEthreshold is required for life saving treatments than is used for life extending or quality of
life enhancing treatments. Furthermore, differences in values between the two life
extending questions, and between the two life saving questions, is evidence of possible
framing effects.
No allowance for time preference is made in this study. This would only affect question 2
(gain in life expectancy), and this is perhaps unsurprisingly the question that elicits the
lowest MVQ estimate. Allowing for time preference would increase this value and make it
more similar to those estimated through the other questions.
Donaldson et al. (2008) published a report on the UK based Social Value of a QALY project.
As well as attempting to estimate equity based QALYweights, this project seeks to estimate
an MVQ. The study uses two health states, one involving recurrent stomach bowel
problems, the other involving recurrent episodes of head pain. Three different durations
are used for each health state: 3 months, 12 months and 'the rest of your life'. Respondents
were asked their WTP to either prevent the certainty of the given illness or to eliminate
some risk of the illness (either 10% or 5%). Following the WTP part of the questionnaire,
values for the health states were obtained through SG. In the WTP exercise, respondents
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were given a pack of 16 payment cards ranging from £1 to £1 million and asked to sort them
into three piles: those amounts they definitely would pay, those they definitely would not
pay, and those about which they were unsure. Respondents who would not pay anything
were asked to explain their reasons.
The WTP results are relatively insensitive to scope. Mean WTP to avoid 12 months with
stomach pain is only 2.3 times greater than WTP for 3 months of stomach pain. Mean WTP
to avoid 12 months with headaches is only 2.2 times greater than WTP to avoid 3 months
with headaches. Considering the risk based questions, there is even less sensitivity to scope.
In the case of headaches the WTP to avoid 5% chance of having the condition was higher
than the WTP to avoid a 10% chance of developing the condition. This finding held for risk
of 3 months with the illness, 12 months and lifetime.
Donaldson et a/.(2008) raise an interesting point regarding the method of calculating the
MVQ, which is relevant to the calculation method used in the following chapter. When a
study elicits both a WTP for a health improvement and directly elicits a utility value for the
given health improvement, how should the information be combined to generate an MVQ
estimate. The approach more closely aligned with welfare economic theory, since it allows
for individual variation in results, would be to estimate an MVQ for each individual and then
calcuJate an average of the individual estimates (the 'individual approach'). However, in the
Donaldson study since some respondents are only prepared to accept a very small amount
of risk in the SGexercise they generate extremely high MVQ estimates. A total of 115
respondents (out of 403) give answers that generate estimates of more than £1 million, and
some of the estimates are thousands of millions of pounds. This leads to mean MVQ
estimates of £300 million for the sample valuing stomach problems, and £700 million for
those valuing headaches (12 months). Therefore, Donaldson et al. (2008) propose an
alternative which is to calculate the mean WTP, and the mean QALY gain and combine the
two (the 'aggregate approach'). This approach is similar to the approach used in the VPF
studies, which make no attempt to estimate individual based MVQ's.
If one wishes to subscribe to the conventional precepts of welfare economics and if one
could be confident that individuals have values and preferences that conform with standard
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assumptions, and that their responses reveal those values with total accuracy and precision,
the 'individual approach' would be appropriate. However, if responses contain elements of
bias, these will be magnified under the 'individual approach' and there may be a case for
employing the 'aggregate approach'. Clearly this distinction becomes more important when
very small trades are permitted in the preference elicitation exercise. The problem could be
limited by increasing the smallest unit of trade allowed in the exercise. One must be
cautious when making such a move though, as it can result in an increased number of
problematic 'non-trades'.
Of the previously mentioned studies, the distinction between the 'individual approach' and
the 'aggregate approach' is only potentially relevant for the studies by Johannesson and
Johansson (1997) and Byrne et al. (2005). In the Johannesson and Johansson (1997) study
no MVQ is presented so one was estimated through the 'aggregate approach'. In the Byrne
et al. (2005) study, the 'individual approach' is used. However, the highest mean utility
value was 0.858 which perhaps suggests that the effect of very small utility decrements was
of limited importance.
No discount rate is applied in the Donaldson et al. (2008) study. Once again, this is likely to
lead to over-estimates for the questions involving conditions that persist for the rest of your
life. The median MVQ estimates for the 'individual approach' are £26,000 based on 12
months of stomach problems, and £57,000 based on 12 months of headaches. Using the
aggregate approach the mean MVQs are £17,980 based on 12 months of stomach pain, and
£22,570 based on 12 months of headaches. Across all different combinations of illness type,
standard gamble questions, and WTP questions and using both aggregation procedures and
means and medians, the MVQ estimates range from £18,000 to £700 million.
Prades et al. (2009) use a complex study design that allows them to test the linearity of
their MVQ estimates with respect to severity of different conditions, duration of a given
condition and reductions in the risk of chronic conditions. A total of 13 different questions
were administered through interviews with 892 members of the Spanish general public. In
9 of these questions respondents were asked to assume that they had an illness that would
put them in a specified impaired EQ-SD health state for the remainder of their lives (either
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state 22223 or state 21212). The two EQ-SOstates were valued by the respondents through
SGearlier in the exercise. They were also told they could have a treatment (A) for free that
would cure the illness, but it would take either 2 weeks, 2 months or 4 months to take effect.
They were then asked their WTP for a better treatment (B) which would either work more
quickly, or reduce the severity of the symptoms experienced prior to the cure. The other 4
questions involved the WTP for a drug-that would reduce the chance of developing an
illness, from 1% to 0% or from 1% to 0.5%. The WTP format was payment card.
Respondents were presented with 11 different monetary monthly payments, that would last
for a period of 12 months, in a random order and asked if they would pay them.
Respondents who were prepared to pay the highest amount were asked how much more
they would pay. To test the effect of payment duration one group of respondents were told
the payment period would last for 24 months instead of 12 months.
The method of calculating an MVQ is the 'aggregate approach'. Prades et al. (2009) find
alarming variation in MVQ values by factors such as size of the health gain, period of
payment and duration of the health impairment. For the first 9 questions the MVQ ranges
from £8,000 to £110,000. For the risk based questions the estimates range from £4,000 to
£12,000. In light of these results Prades and colleagues offer quite a damning assessment of
the potential for producing a robust all-purpose MVQ figure. The reasons they give for this
are insufficient sensitivity to the duration of health states and the size of QoL improvements
and substantial order effects and payment period effects. Order effects arise when the
value obtained is influenced by the order in which the questions are presented (tested
through between respondent comparisons). The explanation they offer for lack of
sensitivity is potential budget constraints, but given that the health gains and durations used
are rather modest this explanation (if valid) would pose serious questions over past and
future WTP for a QALYstudies.
No allowance for time preference is made in the study by Prades et al. (2009). This is not a
problem in the 9 questions that reduce the time spent in EQ-SOhealth states by a maximum
of 4 months, and in which the payment period is 12 months. However, in the risk based
questions the respondents could potentially remain in the impaired health state for the rest
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of their lives in which case some discounting is appropriate. Without discounting the
estimates from these particular questions may be under-estimates.
A2.2 Studies eliciting values from patients
Zetheraeus (1998) asked 104 Swedish women between the ages of 45 and 65, who were
receiving hormone replacement therapy (HRT), their WTP, through monthly out of pocket
payments, to continue receiving HRT. Quality of Life without HRTwas assessed through
both VAS and no. The WTP questions were binary closed-ended questions i.e.
respondents were presented with one monetary amount and asked if they would pay it.
Eight different monetary amounts were used ranging from SEK100 to SEK10,000. Mean
WTP values were estimated through both parametric and non-parametric methods. Two
logistic regressions were used to estimate the WTP parametrically, the first based on the
VAS responses, the second based on the no responses. Non-parametrically the proportion
of yes responses at each price level are used to construct a curve that shows the
relationship between the price and the proportion of yes answers. This curve is interpreted
as a demand curve and the mean WTP is measured as the area below the curve.
The no based logistic regression estimates the monthly WTP to be £300. Combining this
with a utility decrement of 0.29, using the 'aggregate approach', gives an MVQ estimate of
£12,000. The VAS based logistic regression estimates the monthly WTP to be £280.
Combining this with a utility decrement of 0.37 gives an MVQ estimate of £9,000. Finally,
the non-parametric approach estimates the mean WTP to be £270. This generates MVQ
estimates of £12,000 and £9,000, using the no and VAS based utility decrements
respectively. No discount rate is applied in this study. Since both the costs and benefits
occur simultaneously and the time horizon is relatively short, this should not bias the results.
Blumenschein and Johannesson (1998) asked 69 US asthma sufferers to value their own
current health using SG,VAS and no. They were then asked their WTP for an improvement
in health from current health to perfect health. Two WTP elicitation formats were used:
closed-ended dichotomous choice and a bidding game. The dichotomous choice question
was always asked first, followed by the biding game. The values used in the bidding game
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are not presented. The dichotomous choice results are analysed using logistic regression to
estimate a maximum WTP. The mean health state utilities are 0.68, 0.89 and 0.91 for the
VAS,no and SG respectively. The mean monthly WTP for a cure is £140 through the
bidding game, and £260 through the dichotomous choice questions. Combining the utilities
with the WTP, through the 'aggregate approach' gives MVQ estimates ranging from £5,000
to £35,000 depending on the method used to estimate WTP and utilities. No discounting is
used as both the costs and benefits are incurred at the same time.
The study by Blumenschein and Johannesson (1998) highlights the effect of the WTP
elicitation method used (further evidence on which will be presented in the following
section). The results lead to an MVQ estimate based on no derived utilities and the
dichotomous choice questions of £28,000. However, basing the MVQ estimate on no
derived utilities and the bidding game questions leads to a figure of £16,000.
Cunningham and Hunt (2000) ask 40 patients in the UK with dentofacial deformities to
value their health state through SG. They were then asked their WTP to undergo treatment
to correct their deformity. Payment cards were used with values ranging from £0 to
£15,000 in £1,000 increments. Payment was out of pocket, and respondents were told they
could pay in instalments if they wished. The mean WTP is £6,833. The mean health state
utility is 0.73. A QAlYvalue is calculated by assuming a remaining life expectancy of 50
years. No information is given on how this value was obtained. Given the mean age of the
sample is 24, 50 years of remaining life expectancy is likely to be an underestimate. The
MVQ estimate (generated through the 'aggregate approach') is £600. This does not allow
for any discounting and so is likely to be an underestimate (although this may be cancelled
out by the underestimate of remaining life expectancy).
King et al. (2005) asked three US patient populations to value their own current health
using SG,no and VAS. The three populations consisted of general medical patients (n=117),
patients with a degenerative spine condition (n=84) and patients with cerebral aneurysms
(n=191). They were then asked their WTP for an improvement in health from current health
to perfect health. An iterative closed-ended bidding method was used. Payment was
through a one-off immediate lump sum payment. The values presented to respondents in
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the bidding game ranged from $1 to a value of 10 times the subjects own household income
(a computer programme was used to make these calculations). Cumulative lifetime QALYs
being purchased were calculated by rnultlplvlng the difference between current health and
perfect health by life expectancy, as garnered from US life tables. A discount rate of 3% was
applied to future health benefits, while the one-off WTP format meant no discounting of
costs was necessary. The WTP values were then combined with the QALY gains to give
WTP/QALY ratios (using the 'individual approach'). They estimate MVQs ranging from
£9,000 to £23,000. MVQ estimates were typically lower when based on VAS valuations,
while estimates based on SGand TID valuations were very similar.
The role of respondent income is particularly important in the study by King et al. (2005)
since the WTP questions are framed in relation to own household income. Indeed,
regression models predicting WTP/QALY calculated with the VAS, SG, and TID showed
patient income was consistently associated with WTP/QALY ratios - wealthier patients had
higher ratios. In the SGmodel an income change from $25,000 to $50,000 would increase
the predicted WTP/QALY ratio by $64,100. Since the study population had median incomes
below that of the US population the authors acknowledge that their MVQ estimates may be
under-estimates.
It is potentially possible to use past WTP studies to derive an MVQ retrospectively. For this
to be possible the study must either elicit the WTP for the alleviation of a condition for
which a utility value already exists, or also elicit utility values. Lundberg et al. (1999) is an
example of one such study. They ask 366 Swedish patients with either psoriasis or atopic
eczema to value their current health state using VAS, TID and SG. They then ask the
respondents their WTP for a cure of their condition, using both dichotomous choice and
bidding game formats. Payment was through monthly out of pocket. They found that the
dichotomous choice questions yielded the highest WTP values. Although not explicitly
presenting an MVQ figure, the utilities and WTP values can be combined (through the
'aggregate approach') to generate MVQs (done by CT). The lowest value is generated by
combining the VAS derived utility for psoriasis (0.69) with the bidding game derived monthly
WTP for a cure of this condition, giving a value of £5,000. The highest value is generated by
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combining the SGderived utility for psoriasis (0.97) with the dichotomous choice derived
monthly WTP for a cure of this condition, giving a value of £88,000.
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Table A4.1 - Background characteristics by whether or not respondents gave LG responses
in the Income Lossquestions
Chi2 Test
Traders LG responders (p-values)
Number of Respondents 105 136
Gender Male 53% 51% 0.774
Female 47% 49%
Age Average 43.74 42.76
SO 12.99 13.37
18-35 29% 35% 0.568
36-50 34% 29%
51-65 37% 36%
Educated beyond the
minimum school leaving Yes 60% 71% 0.085
age No 40% 29%
Educated to Degree Level
Yes 29% 35% 0.323
No 71% 65%
Employment Employed 48% 58% 0.0261
Self-Employed 3% 6%
House Wife/Husband 17% 9%
Pensioner 9% 6%
Work Seeking 3% 3%
Unable to Work 11% 9%
Student 9% 9%
<1000 Euros 40% 37% 0.932
Net Own Monthly Income 1000 -1499 22% 21%
1500 -1999 17% 20%
>2000 Euros 21% 22%
Children Yes 49.0% 50% 0.826
No 51.0% 50%
Religion Protestant 16% 17% 0.573
Roman Catholic 26% 31%
Atheist 53% 46%
Other 5% 6%
Marital Status Married 45% 41% 0.577"-
Single/Never Married 20% 24%
Divorced 12% 12%
Widowed 3% 2%
Living Together 19% 17%
Other 1% 4%
Mean Self-Reported
Health on the EQ-VAS3 0.71 0.77 0.058
1. Employment treated as dichotomous, employed/self-employed vs the rest.
2. Marital status treated as dichotomous, married vs the rest.
3. Sample Size:Traders (94), LGresponders (119)
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Table A4.2 - Background characteristics by whether or not respondents traded in the
Income Gain questions
Chi2 Test
Traders LG responders (p-values)
Number of Respondents 87 154
Gender Male 49% 54% 0.505
Female 51% 46%
Age Average 42.87 43.36
SO 12.91 13.38
18-35 32% 32% 0.863
36-50 33% 30%
51-65 35% 38%
Educated beyond the
minimum school leaving Yes 64% 67% 0.692
age No 36% 33%
Educated to Degree Level
Yes 30% 33% 0.605
No 70% 67%
Employment Employed 53% 56% 0.2881
Self-Employed 6% 5%
House Wife/Husband 13% 10%
Pensioner 6% 6%
Work Seeking 3% 3%
Unable to Work 11% 10%
Student 8% 10%
<1000 Euros 41% 36% 0.657
Net Own Monthly Income 1000-1499 17% 24%
1500 -1999 20% 18%
>2000 Euros 22% 22%
Children Yes 44% 53% 0.183
No 56% 47%
Religion Protestant 18% 16% 0.704
Roman Catholic 24% 31%
Atheist 52% 48%
Other 6% 5%
Marital Status Married 43% 43% 0.961~
Single/Never Married 25% 21%
Divorced 8% 14%
Widowed 1% 3%
Living Together 22% 15%
Other 1% 4%
Mean Self-Reported
Health on the EQ-VAS3 0.71 0.76 0.161.
1. Employment treated as dichotomous, employed/self-employed vs the rest.
2. Marital status treated asdichotomous, married vs the rest.
3. Sample Size:Traders (76), LGresponders (137)
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Table A4.3 - Background characteristics by whether or not respondents over-traded
in the Income Lossquestions
Over- Rest of the Chi2 Test
Traders sample (p-values)
Number of Respondents 40 201
Gender Male 52% 52% 0.976
Female 48% 48%
Age Average 43.95 43.03
SD 11.03 13.60
18-35 25% 33% 0.528
36-50 38% 31%
51-65 37% 36%
Educated beyond the minimum Yes 60% 67% 0.382
school leaving age No 40% 33%
Educated to Degree Level
Yes 22% 34% 0.160
No 78% 66%
Employment Employed 55% 53% 0.8881
Self-Employed 2% 5%
House Wife/Husband 15% 12%
Pensioner 3% 8%
Work Seeking 0% 3%
Unable to Work 22% 8%
Student 3% 11%
<l000 Euros 35% 39% 0.803
Net Own Monthly Income 1000 -1499 25% 21%
1500 -1999 15% 19%
>2000 Euros 25% 21%
Children Yes 40% 51% 0.194
No 60% 49%
Religion Protestant 20% 16% 0.748
Roman Catholic 30% 28%
Atheist 8% 5%
Other 42% 51%
Marital Status Married 40% 43% 0.7012
Single/Never Married 23% 22%
Divorced 20% 10%
Widowed 5% 2%
Living Together 12% 19%
Other 0% 4%
Mean Self-Reported Health on
the EQ-VAS3 0.68 0.76 0.144
4
1. Employment treated as dichotomous, employed/self-employed vs the rest.
2. Marital status treated as dichotomous, married vs the rest.
3. Sample Size:Over-Traders (33), Rest of the Sample (180)
4.This is a Hest
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Table A4.4 - Background characteristics by whether or not respondents over-traded
in the Income Gain questions
Over- Rest of the Chi2 Test
Traders sample (p-values)
Number of Respondents 45 196
Gender Male 49% 53% 0.613
Female 51% 47%
Age Average 41.87 43.49
SD 12.55 13.34
18-35 31% 32% 0.566
36-50 38% 30%
51-65 31% 38%
Educated beyond the Yes 69% 65% 0.647
minimum school leaving age No 31% 35%
Educated to Degree Level
Yes 33% 32% 0.825
No 67% 68%
Employment Employed 60% 52% 0.5751
Self-Employed 2% 5%
House Wife/Husband 9% 13%
Pensioner 5% 8%
Work Seeking 2% 3%
Unable to Work 11% 10%
Student 11% 9%
<1000 Euros 40% 38% 0.498
Net Own Monthly Income 1000 -1499 13% 23%
1500 -1999 22% 18%
>2000 Euros 25% 21%
Children Yes 40% 52% 0.163
No 60% 48%
Religion Protestant 22% 15% 0.650
Roman Catholic 24% 30%
Atheist 47% 50%
Other 7% 5%
Marital Status Married 36% 44% 0.2802
Single/Never Married 29% 21%
Divorced 11% 12%
Widowed 0% 3%
Living Together 22% 17%
Other 2% 3%
Mean Self-Reported Health
on the EQ-VAS3 0.73 0.75 0.5614
1. Employment treated as dichotomous, employed/self-employed vs the rest.
2. Marital status treated as dichotomous, married vs the rest.
3. Sample size: Over-Traders (39), Rest of the Sample (174)
4. This is a Hest
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A 5.1 Participant Information Sheet
Project Title: An exploration of the way people value life and money
You are being invited to take part in a research project. Before you decide it is important for you to
understand why the research is being done and what it will involve. Please take time to read the
following information carefully. Feel free to ask us if there is anything that is not clear or if you
would like more information. Take time to decide whether or not you wish to take part. Thank you
for reading this.
What is the purpose of the study?
The purpose of this study is to gain a better understanding of how people value their health and
money. The study is testing a new method for valuing health.
Why have I been chosen?
Peopleare being selected at random to gain a sample of 100 members of the general population.
Do I have to take part in the study?
No. It is up to you to decide if you want to take part in the study. If you decide to take part you will
be asked to sign a consent form. If you think you want to take part and then change your mind, you
can do sowithout giving a reason.
What will be involved if I agree to take part in the study?
We will ask you to arrange an appointment to complete an interview. The interview will take about
one hour. The interview will involve you answering some questions about length of life and income.
You will be asked to value your own health. You will also be asked to give an indication of your
salary. This information will be treated as confidential (see below).
When and where will the study take place?
A member of Oxford Outcomes will be carrying out the interview with you. The interview will be
carried out at a location convenient to you e.g. your home. This will be a "one off' visit and you will
not be askedto do this again.
Will the information obtained in the study be confidential?
Yes. It will not be possible to connect individual interviews to the report. The interviews will have a
number and not a name to identify them for the researchers. The completed interviews will be
stored in our locked cupboards at the University. You will not be able to be identified in any reports
or publications. The results of this research will be used as part of a PhD thesis and may be
published in an academic journal.
Hasthe study had ethical approval?
Yes. This project has been approved via the School of Health and Related Research'sethies review
procedure. The Schoolof Health and Related Research(ScHARR)is a department of the University of
Sheffield.
What if I wish to complain about the way in which this study has been conducted?
If you have any complaints or concerns please contact me (Carl Tilling). Otherwise you can contact
Dr 0 Fletcher, Registrar, Firth Court, Western Bank,Sheffield.
My contact details are:
Carl Tilling
Department of Economies
9, Mappin Street
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Sheffield
S14DT
01142 223421
c.tilling@sheffield.ac.uk
You will be given copies of this information sheet and the consent form to keep.
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A 5.2 Participant Consent Form
Title of ResearchProject: An exploration of the way people value life and money
Name of Researcher: Carl Tilling
'Participant Identification Number for this project: Please initial box
D
D
D
D
D
Name of Participant Date Signature
1. I confirm that I have read and understand the information letter
dated [insert date] explaining the above research project
and I have had the opportunity to ask questions about the project.
2. I understand that my participation is voluntary and that I am free to withdraw
at any time without giving any reason and without their bearing any negative
consequences. In addition, should I not wish to answer any particular
question or questions, I am free to decline.
3. I understand that my responses will be kept strictly confidential.
I give permission for members of the research team to have accessto my
anonymised responses. I understand that my name will not be linked with
the research materials, and I will not be identified or identifiable in the
report or reports that result from the research.
4. I agree for the data collected from me to be used in future research.
I understand that the data will be used in a PhDthesis, may be published
in an academic journal and may be presented at academic conferences
5. I agree to take part in the above research project.
Name of person taking consent Date Signature
Copies:
Once this has been signed by all parties the participant should receive a copy of the Signedand dated participant consent
form, the letter/pre-written script/information sheet and any other written information provided to the participants. A
copy of the signed and dated consent form should be placed in the project's main record (e.g. a site file), which must be
kept in a secure location.
(if different from lead researcher)
To be signed and dated in presence of the participant
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Appendix
A 5.4 Verbatim Responses to the Feedback Questions
1. What were your main considerations when answering these questions?
"Survival- what amount of money could I survive on? I didn't think of others for money, but
. thought of nephews when considering time."
"Prefer life over income - income does not necessarily make you happy, can be very
artificial"
"How many years I had left to live. Did money matter against years of life"
"What quality of life would be like with lower income - in current health it would be ok"
"Life over money but also the practicalities of needing at least some money"
"Avoid poverty but not worried about extreme riches"
"Spending time with my daughter. I can rely on my husband"
"The money"
"Tlme is more precious than anything else. Husband's income to take into account - easier
decision"
"time with family. Money is not important"
"Difficult to quantify life. Choices were not without doubt. Biased towards length of life"
"Concern for how long I was going to live. Livefor as many years as possible as long as don't
lose too much income"
"More concerned with health than income"
2. Do you consider it unethical to give up years of life for an increase in income?
"Not if it is their own choice"
''Yes but it depends on the individual. If they are in a very bad condition they might prefer
shorter life"
"Not unethical but not what I would do"
"No, its peoples' own choice"
"No, it's up to personal opinion but I'm not motivated by money"
''Yes but I am aware of the contradiction"
3. Why were you not prepared to trade any time for an Increase in income in some of the
questions? (Relevant for 10 of 13 respondents)
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"Value life over money"
"Life is not something you can buy - there is no substitute"
"Only live once - rather be around as long as possible"
"! have sufficient strength to enjoy life on low income"
"Life is more important than income"
"Money doesn't make you happy. Spending time with people you love gives you quality of
life"
"Time is more important than money"
"Years of life are more important"
"Money not important in general scheme of life"
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A6.1 VAS of Seven Combinations of Life Years and Income
As appears in the interview booklet (not seen by respondents):
·"1would like to ask you to indicate how good or bad these states are. In this booklet, there is
a scale like the thermometer you saw earlier.
PLACE THE CARDS ON THE ASSIGNED BOXES. DRAW A LINE FROM THE CARD '10
YEARS WITH 100% IINCOME (RA)' TO THE POINT 100 ON THE SCALE.
IF TWO CARDS HAVE BEEN RANKED AS EQUAL PLEASE MAKE A NOTE IN THE
APPROPRIATE BOX ON THE VAS SCALE TO INDICATE WHICH CARD HAS BEEN
PLACED IN THAT BOX.
10 years with 100% of annual income for each year is represented by 100 on the scale. The
bottom end of the scale is '0 years of life, with 0% of income'.
HAND THE RESPONDENT THE SELF-COMPLETION BOOKLET OPEN AT PAGE 4.
Please indicate how good or bad each of these states is by drawing a line from the box to
the scale.
CHECK THAT THE RESPONDENT DRAWS ONE LINE EACH FROM THE 6 BOXES TO
THE SCALE.
IF A RESPONDENT GIVES A CARD A VALUE OF 130, ASK THEM IF THEY WOULD
HAVE GIVEN A HIGHER VALUE IF THE SCALE HAD BEEN LONGER. IF THEY STATE
THAT THIS IS THE CASE ASK THEM THE VALUE THEY WOULD HAVE GIVEN. PLEASE
THEN WRITE THIS VALUE IN THE APPROPRIATE BOX."
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A6.2 Distribution of the Number of years/income traded
20% Income Loss (Years Traded)
o 2 4
ILBOgiveup
6 B
50% Income Loss (Years Traded)
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IL50giveup
B 10
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80% Income Loss (Years Traded)
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50% Income Gain (Years Traded)
o 2 4 6
IG150giveup
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2 Years Gain (Percentage of Income Traded)
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A 6.3 Notes on UK Statistics in Table 6.1
Gender: 2001 census (www.ons.gov.uk)
Age: As at mid-2008 (http://www.statistics.gov.uk/cci/nugget.asp?ID=6)
Educated beyond min school leaving age: Labour Force Survey. 72% is number obtaining GCSE's (or
equivalent) or higher).
Degree: Labour Force Survey. Degree or higher Degree.
Employment: September -November 2009. (www.ons.gov.uk)
Net Monthly Income: Extrapolated from Annual Survey of Household Earnings (ASHE) 2009
(www.statistics.gov.uk). Median weekly pay for full time employees = £489. 4.33 * £489 = £2119.
This value was inputted into www.thesalarycalculator.co.uk to give a monthly take home pay of
£1622.46.
Children under 18 in the household: Census 2001 (www.ons.gov.uk)
Religion: British Social Attitudes Survey 2007 (www.britsocat.com). 10.3% were Christian (no
denomination). These were categorised as Protestant.
Marital Status: As at mid-2008 (www.statistics.gov.uk). Co-habiting not included as a marital status.
Home Ownership: As at Q2 2009 (www.statistics.gov.uk).
EQ-VAS: UK Measurement and Valuation of Health Survey (Dolan et al. 1995; Kind et al. 1999)
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Table A6.4 - Background Characteristics by Variant
Chi2 Test
Variant A Variant B Variant C Variant 0 (p-values)
Number of Respondents 25 25 25 25
Gender Male 36% 44% 48% 40% 0.844
Female 64% 56% 52% 60%
Age Average 42.44 36.16 44.84 37.72
SO 12.17 11.57 14.11 13.13
18-35 32% 56% 28% 40% 0.209
36-50 44% 24% 36% 48%
51-69 24% 20% 36% 12%
Educated beyond min Yes 96% 84% 80% 80% 0.338
school leaving age No 4% 16% 20% 20%
Educated to Degree Yes 72% 64% 64% 40% 0.112
level No 28% 36% 36% 60%
Employment Employed 60% 56% 40% 60% 0.4341•
Self-Employed 28% 24% 32% 12%
Retired 0% 0% 12% 4%
Housework 4% 12% 4% 4%
Student 0% 0% 0% 8%
Seeking Work 8% 12% 8% 8%
Other 0% 4% 4% 4%
Net Own Monthly <£430 8% 16% 20% 12% 0.742
Income £430-£1300 44% 28% 24% 36%
£1300-£2200 32% 28% 40% 24%
>£2200 16% 28% 16% 28%
Children Yes 40% 40% 16% 40% 0.186
No 60% 60% 84% 60%
Religion Protestant 4% 12% 8% 20% 0.693
Roman Catholic 44% 52% 40% 36%
Atheist! Agnostic 40% 32% 48% 36%
Other 12% 4% 4% 8%
Marital Status Married 44% 20% 40% 36% 0.181
Single 16% 48% 20% 40%
Co-habiting 20% 28% 32% 20%
Divorced 16% 0% 8% 4%
Widowed 4% 4% 0% 0% ..
Home Ownership Own/mortgage 66.67% 41.67% 48.00% 56.00% 0.337
Rent 33.33% 58.33% 52.00% 44.00%
Mean Self-Reported
Health on the EQ-VAS 0.809 0.837 0.782 0.832 0.531
1. Employment treated as dichotomous, employed/self-employed vs the rest.
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Table AS.sa - Background Characteristics by Traders and LG responders in the
Income Lossquestions
Total LG Chi2 Test
Traders' responders (p-values)
Number of Respondents 70 29
Gender Male 45.71% 31.03% 0.177
Female 54.29% 68.97%
Age Average 38.51 43.93
SD 12.99 12.42
18-35 44.29% 27.59% 0.225
36-50 37.14% 41.38%
51-69 18.57% 31.03%
Educated beyond min Yes 85.71% 82.76% 0.709
school leaving age No 14.29% 17.24%
Educated to Degree Yes 60.00% 58.62% 0.899
Level No 40.00% 41.38%
Employment Employed 61.43% 37.93% 0.009
Self-Employed 24.29% 24.14%
Retired 1.43% 10.34%
Housework 4.29% 3.45%
Student 4.29% 6.90%
Seeking Work 1.43% 13.79%
Other 2.86% 3.45%
Net Own Monthly <£430 11.43% 17.24% 0.269
Income £430-£1300 38.57% 20.69%
£1300-£2200 31.43% 31.03%
>£2200 18.57% 31.03%
Children Yes 34.29% 31.03% 0.755
No 65.71% 68.97%
Religion Roman Catholic 11.43% 10.34% 0.169
Protestant 50.00% 27.59%
Atheist! Agnostic 32.86% 55.17%
Other 5.71% 6.90%
Marital Status Married 35.71% 31.03% 0.066
Single 30.00% 34.48%
Co-habiting 30.00% 13.79%
Divorced 2.86% 17.24%
Widowed 1.43% 3.45%
Home Ownership" Own/mortgage 49.28% 35.71% 0.179
Rent 50.72% 64.29%
Mean Self-Reported
Health on the EQ-VAS4 0.817 0.806 0.7795
1. People who trade in all3 of the ELquestions. 2. Employment treated as dichotomous, employed/self-
employed vs the rest. 3. Relevant sample size=97. One respondent lived with their parents and one
respondent lived in co-op housing (both of these fell into the "rest of the sample"). 4. Relevant sample size=98.
One respondent was unable to position Dead on the scale (trading and non-trading). 5. This was a Hest.
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Table A6.Sb - Background Characteristics by Traders and LG responders in the
Income Gain questions
Total Rest of the Chi2 Test
Traders' sample (p-values)
Number of Respondents 55 44
Gender Male 45.45% 36.36% 0.362
Female 54.55% 63.64%
Age Average 38.91 41.59
SO 12.36 13.75
18-35 41.82% 36.36% 0.555
36-50 40.00% 36.36%
51-69 18.18% 27.27%
Educated beyond min Yes 85.45% 84.09% 0.851
school leaving age No 14.55% 15.91%
Educated to Degree Yes 60.00% 59.09% 0.927
Level No 40.00% 40.91%
Employment Employed 67.27% 38.64% 0.0012
Self-Employed 23.64% 25.00%
Retired 0.00% 9.09%
Housework 5.45% 2.27%
Student 0.00% 11.36%
Seeking Work 1.82% 9.09%
Other 1.82% 4.55%
Net Own Monthly <£430 7.27% 20.45% 0.143
Income £430-£1300 34.55% 31.82%
£1300-£2200 38.18% 22.73%
>£2200 20.00% 25.00%
Children Yes 29.09% 38.64% 0.317
No 70.91% 61.36%
Religion Roman Catholic 10.91% 11.36% 0.843
Protestant 40.00% 47.73%
Atheist! Agnostic 7.27% 4.55%
Other 41.82% 36.36% ""
Marital Status Married 32.73% 36.36% 0.129
Single 27.27% 36.36%
Co-habiting 32.73% 15.91%
Divorced 3.64% 11.36%
Widowed 3.64% 0.00% .,
Home Ownership" Own/mortgage 50.00% 58.14% 0.425
Rent 50.00% 41.86%
Mean Self-Reported
Health on the EQ-VAS4 0.790 0.845 0.1345
1. People who trade in all3 of the IG questions. 2. Employment treated as dichotomous, employed/self-
employed vs the rest. 3. Relevant sample size=97. One respondent lived with their parents and one respondent
lived in co-op housing (both of these fell into the trading and non-trading category). 4. Relevant sample size=98.
One respondent was unable to position Dead on the scale (trading and non-trading). 5. This was a t-test.
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Table A6.Sc - Background Characteristics by Traders and Non-traders in the Years
Loss questions
Total LG
Chi2 Test
Traders responders' (p-values)
Number of
55 44
Respondents
Gender Male 45% 36% 0.362
Female 55% 64%
Age Average 37.05 43.91
SD 13.03 12.04
18-35 55% 21% 0.002
36-50 27% 52%
51-69 18% 27%
Educated beyond min Yes 84% 86% 0.707
school leaving age No 16% 14%
Educated to Degree Yes 51% 70% 0.049
Level No 49% 30%
Employment Employed 60% 48% 0.4102
Self-Employed 22% 27%
Retired 0% 9%
Housework 5% 2%
Student 7% 2%
Seeking Work 4% 7%
Other 2% 5%
Net Own Monthly <£430 13% 14% 0.200
Income £430-£1300 36% 30%
£1300-£2200 36% 25%
>£2200 15% 32%
Children Yes 73% 41% 0.153
No 27% 59%
Religion Roman Catholic 13% 9% 0.929
Protestant 42% 45%
Atheist! Agnostic 5% 39%
Other 40% 7%
Marital Status Married 27% 43% 0.084
Single 33% 30%
Co-habiting 35% 14%
Divorced 4% 11%
Widowed 2% 2%
Home Ownership! Own/mortgage 38% 70% 0.001
Rent 62% 30%
Mean Self-Reported
Health on the EQ-VAS4 0.811 0.818 0.8385
1.People who gave LGresponses in all3 of the YLquestions. 2. Employment treated as dichotomous,
employed/self-employed vs the rest. 3. Relevant sample size=97. One respondent lived with their parents and
one respondent lived in co-op housing (both of these fell into the "rest of the sample"). 4. Relevant sample
size=98. One respondent was unable to position Dead on the scale 5. This was a t-test.
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Table A6.5d - Background Characteristics by Traders and Non-traders in the Years
Gain questions
Total LG Chi2 Test
Traders' responders (p-values)
Number of Respondents 79 20
Gender Male 43% 35% 0.514
Female 57% 65%
Age Average 39.72 41.60
SO 13.28 12.02
18-35 42% 30% 0.627
36-50 37% 45%
51-69 21% 25%
Educated beyond min Yes 86% 80% 0.498
school leaving age No 14% 20%
Educated to Degree Yes 59% 60% 0.967
Level No 41% 40%
Employment Employed 49% 75% 0.170
Self-Employed 27% 15%
Retired 5% 0%
Housework 5% 0%
Student 6% 0%
Seeking Work 5% 5%
Other 3% 5%
Net Own Monthly <£430 14% 10% 0.682
Income £430-£1300 36% 25%
£1300-£2200 30% 35%
>£2200 20% 30%
Children Yes 32% 40% 0.479
No 68% 60%
Religion Roman Catholic 10% 15% 0.089
Protestant 48% 25%
Atheist/Agnostic 34% 60%
Other 8% 0%
Marital Status Married 31% 45% 0.295
Single 33% 25%
Co-habiting 28% 15%
Divorced 5% 15%
Widowed 3% 0%
Home Ownership" Own/mortgage 53% 50% 0.800
Rent 47% 50%
Mean Self-Reported
Health on the EQ-VAS4 0.832 0.744 0.0945
1. People who trade in all 3 of thell questions. 2. Employment treated as dichotomous, employed/self-employed
vs the rest. 3. Relevant sample size=97. One respondent lived with their parents and one respondent lived in co-
op housing (both of these fell into the "rest of the sample"). 4. Relevant sample size=98. One respondent was
unable to position Dead on the scale (trading and non-trading). 5. This was a t-test.
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Table A6.6a - The effect of life satlsfactlon' on LGresponding in the income
lossquestions
Analysed Total Rest of the Hest
Sample Traders sample (p-values)
Number of Respondents 99 70 29
Mean Satisfaction with Health 5.74 5.76 5.69 0.778
Mean Satisfaction with Job2 4.67 4.69 4.61 0.813
Mean Satisfaction with Social Life 5.17 5.23 5.00 0.459
Mean Satisfaction with Leisure Time 4.89 4.87 4.93 0.855
Mean Satisfaction with Life Overall 5.39 5.36 5.47 0.667
Mean Satisfaction with Income 4.41 4.30 4.69 0.277
1 Life Satisfaction is on a scale from 1-7, where 1 represents 'not satisfied at all' and 7 represents 'completely
satisfied'. 2. Relevant sample size=85.
Total Trader: traded in all three IL questions
Table A6.6b - The effect of life satlsfactlon' on LGresponding in the income
gain questions
Analysed Total Rest of the Hest
Sample Traders sample (p-values)
Number of Respondents 99 55 44
Mean Satisfaction with Health 5.74 5.69 5.80 0.633
Mean Satisfaction with Job2 4.67 4.54 4.88 0.297
Mean Satisfaction with Social Life 5.17 5.20 5.11 0.761
Mean Satisfaction with Leisure Time 4.89 4.93 4.84 0.772
Mean Satisfaction with Life Overall 5.39 5.42 5.35 0.775
Mean Satisfaction with Income 4.41 4.33 4.52 0.553
1 Life Satisfaction is on a scale from 1-7, where 1 represents 'not satisfied at all' and 7 represents 'completely
satisfied'. 2. Relevant sample size=85.
Total Trader: traded in all three IG questions
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Table A6.6e - The effect of life satisfaction1 on LG responding in the Years
Lossquestions
Analysed Total LG Rest of the t-test
Sample responders sample (p-values)
Number of Respondents 99 44 55
Mean Satisfaction with Health 5.74 5.7 5.76 0.785
Mean Satisfaction with Job2 4.67 4.57 4.75 0.572
Mean Satisfaction with Social Life 5.17 5.09 5.22 0.654
Mean Satisfaction with Leisure Time 4.89 4.93 4.85 0.797
Mean Satisfaction with Life Overall 5.39 5.48 5.32 0.483
Mean Satisfaction with Income 4.41 4.86 4.05 0.013
1 Life Satisfaction is on a scale from 1-7, where 1 represents 'not satisfied at all' and 7 represents 'completely
satisfied'. 2. Relevant sample size=85.
Total LG responder: gave an LG response in all three YL questions
Table A6.6d - The effect of life satisfaetion1 on LG responding in the Years
Gain questions
Analysed Total LG t-test
Sample Traders responders (p-values)
Number of Respondents 99 79 20
Mean Satisfaction with Health 5.74 5.81 5.45 0.182
Mean Satisfaction with Job2 4.67 4.74 4.42 0.401
Mean Satisfaction with Social Life 5.17 5.23 4.90 0.349
Mean Satisfaction with Leisure Time 4.89 5.00 4.45 0.134
Mean Satisfaction with Life Overall 5.39 5.41 5.30 0.696 .
Mean Satisfaction with Income 4.41 4.32 4.80 0.234
1 Life Satisfaction is on a scale from 1-7, where 1 represents 'not satisfied at all' and 7 represents 'completely
satisfied'. 2. Relevant sample size=85.
Total Trader: traded in all three YG questions
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Table A6.7a - The effect of income expectations on LG responding in the Income Loss
Questions
Full Total Rest of the t-test/chf
Sample Traders Sample (p-values)
Number of Respondents 99 70 29
Mean level below which income would be
considered very bad (£ per month) 1457 1568 1191 0.1761
Mean Lower Bound of Income Sufficiency 2250 2375 1949 0.3021
Mean Upper Bound of Income Sufficiency 3266 3374 3004 0.4961
Mean level above which income would be
considered excellent 5303 5660 4444 0.4391
Actual Income exceeds level below which Yes 79.80% 81.43% 75.86%
income would be very bad No 20.20% 18.57% 24.14% 0.5302
Actual Income exceeds lower bound of Yes 65.66% 67.14% 62.07%
income sufficiency No 34.34% 32.86% 37.93% 0.6282
Actual Income exceeds Upper Bound of Yes 41.41% 42.86% 37.93%
Income Sufficiency No 58.59% 57.14% 62.07% 0.6512
Actual Income exceeds level above which Yes 19.19% 21.43% 13.79%
Income would be considered excellent No 80.81% 78.57% 86.21% 0.3802
l. t-test. 2. Chi2
Total Trader: traded in all three IL questions
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Table A6.7b - The effect of income expectations on LG responding in the Income Gain
Questions
Full Total Rest of the t-test/chf
Sample Traders Sample (p-values)
Number of Respondents 99 55 44
Mean level below which income would be
considered very bad (£ per month) 1457 1543 1351 0.5831
Mean Lower Bound of Income Sufficiency 2250 2208 2303 0.8671
Mean Upper Bound of Income Sufficiency 3266 29.93 3606 0.4191
Mean level above which income would be
considered excellent 5303 5627 4899 0.7181
Actual Income exceeds level below which Yes 79.80% 85.45% 72.73%
income would be very bad No 20.20% 14.55% 27.27% 0.1172
Actual Income exceeds lower bound of Yes 65.66% 70.91% 59.09%
income sufficiency No 34.34% 29.09% 40.91% 0.2192
Actual Income exceeds Upper Bound of Yes 41.41% 45.45% 36.36%
Income Sufficiency No 58.59% 54.55% 63.64% 0.3622
Actual Income exceeds level above which Yes 19.19% 25.45% 11.36%
Income would be considered excellent No 80.81% 74.55% 88.64% 0.0772
1. t-test 2. Chi2
Total Trader: traded in all three IG questions
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Table A6.7c - The effect of income expectations on the decision to trade in the Years
LossQuestions
Full Total LG Rest of the t-test/cbf
Sample responders Sample (p-values)
Number of Respondents 99 44 55
Mean level below which income would be
considered very bad (£ per month) 1457 1244 1628 0.2431
Mean Lower Bound of Income Sufficiency 2250 2061 2402 0.4931
Mean Upper Bound of Income Sufficiency 3266 3382 3172 0.7531
Mean level above which income would be
considered excellent 5303 4786 5718 0.6341
Actual Income exceeds level below which Yes 80% 80% 80%
income would be very bad No 20% 20% 20% 0.9552
Actual Income exceeds lower bound of Yes 66% 68% 64%
income sufficiency No 34% 32% 36% 0.6362
Actual Income exceeds Upper Bound of Yes 41% 41% 42%
Income Sufficiency No 59% 59% 58% 0.9272
Actual Income exceeds level above which Yes 19% 16% 22%
Income would be considered excellent No 81% 84% 78% 0.4582
1. Hest. 2. Chi2
Total LG responder: gave an LG response in all three
YL questions
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Table A6.7d - The effect of income expectations on the decision to trade in the Years
Gain Questions
Full Total LG t-test/chf
Sample Traders responders (p-values)
Number of Respondents 99 79 20
Mean level below which income would be
considered very bad (£ per month) 1457 1521 1206 0.2271
Mean Lower Bound of Income Sufficiency 2250 2334 1919 0.2921
Mean Upper Bound of Income Sufficiency 3266 3404 2719 0.1821
Mean level above which income would be
considered excellent 5303 5597 4145 0.3211
Actual Income exceeds level below which Yes 80% 78% 85%
income would be very bad No 20% 22% 15% 0.5172
Actual Income exceeds lower bound of Yes 66% 62% 80%
income sufficiency No 34% 38% 20% 0.1302
Actual Income exceeds Upper Bound of Yes 41% 38% 55%
Income Sufficiency No 59% 62% 45% 0.1672
Actual Income exceeds level above which Yes 19% 84% 70%
Income would be considered excellent No 81% 16% 30% 0.1692
1. t-test. 2. Chiz
Total Trader: traded in all three VGquestions
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Table A6.Sa - Response to the feedback quesltons' by traders and LG responders
in the Income Lossquestions
Full Total LG t-test
Sample Traders/ responders (p-values)
Number of Respondents 99 70 29
The Visual Aid was helpful" 1.49 1.50 1.46 0.865
I could rely on my partners income" 3.21 3.16 3.34 0.622
If I didn't have children I would have
answered dlfferentlv" 2.85 2.93 2.65 0.551
Had in mind a minimum amount I could
survive on 2.37 2.01 3.24 0.001
I consider it unethical to give up years of
life for an increase in income 2.61 2.71 2.38 0.308
Want to be able to spend time with family
and friends 1.61 1.71 1.34 0.039
I attempted to calculate the total lifetime
income I would have in each scenario 3.61 3.30 4.34 0.001
Difficult to imagine my income falling by
as much as specified in the questions 3.30 3.20 3.55 0.215
1.The feedback questions were coded 1-5, where 1 is strongly agree, and 5 is strongly disagree. 2. People who traded
in all three of the EL questions. 3. Relevant sample size=98. One person did not answer this question. 3. 26
respondents had answered 'NA'. These were entered as 5 -Strongly disagree. 4. Sample size=59
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Table A6.8b - Response to the feedback quesltons' by traders and LG responders
in the Income Gain Questions
Full Total LG t-test
Sample Traders' responders (p-values)
Number of Respondents 99 55 44
The Visual Aid was helpful" 1.49 1.51 1.47 0.798
I could rely on my partners income" 3.21 3.00 3.48 0.157
If I didn't have children I would have
answered differentlyS 2.85 2.85 2.84 0.976
Had in mind a minimum amount I could
survive on 2.37 2.07 2.75 0.023
I consider it unethical to give up years of
life for an increase in income 2.61 2.71 2.50 0.451
Want to be able to spend time with family
and friends 1.61 1.76 1.41 0.051
I attempted to calculate the total lifetime
income I would have in each scenario 3.61 3.24 4.07 0.005
Difficult to imagine my income falling by
as much as specified in the questions 3.30 3.13 3.52 0.138
1. The feedback questions were coded 1-5, where 1 is strongly agree, and 5 is strongly disagree. 2. People who trade in
all three CG questions. 3. Relevant sample size=98. One person did not answer this question. 3. 26 respondents had
answered 'NA'. These were entered as 5 -Strongly disagree. 4. Sample size=59
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Table A6.Sc - Response to the feedback quesltons" by traders and LG
responders in the Years Lossquestions
Full Total LG t-test
Sample Traders responders' (p-values)
Number of Respondents 99 SS 44
The Visual Aid was helpful" 1.49 1.49 1.49 0.988
I could rely on my partners income" 3.21 3.15 3.30 0.671
If I didn't have children I would have
answered dlfferentlv" 2.85 3.10 2.60 0.219
Had in mind a minimum amount I could
survive on 2.37 2.16 2.64 0.117
I consider it unethical to give up years of
life for an increase in income 2.61 2.65 2.57 0.758
Want to be able to spend time with
family and friends 1.61 1.76 1.41 0.051
I attempted to calculate the total
lifetime income I would have in each
scenario 3.61 3.38 3.89 0.095
Difficult to imagine my income falling by
as much as specified in the questions 3.30 3.07 3.59 0.054
1. The feedback questions were coded 1-5, where 1 is strongly agree, and 5 is strongly disagree. 2. Respondents
who give LG responses in all three YL questions. 3. Respondents who Relevant sample size=98. One person did
not answer this question. 3. 26 respondents had answered 'NA'. These were entered as 5 -Strongly disagree. 4.
Sample size=S9
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Table A6.8d - Response to the feedback questions' by traders and LG
responders in the Years Gain questions
Full Total LG t-test
Sample Traders/ responders (p-values)
Number of Respondents 99 79 20
The Visual Aid was helpful" 1.49 1.50 1.45 0.854
I could rely on my partners income" 3.21 3.32 2.80 0.240
If I didn't have children I would have
answered differentlyS 2.85 2.79 3.00 0.666
Had in mind a minimum amount I could
survive on 2.37 2.24 2.90 0.127
I consider it unethical to give up years of
life for an increase in income 2.61 2.81 1.85 0.001
Want to be able to spend time with family
and friends 1.61 1.66 1.40 0.298
I attempted to calculate the total lifetime
income I would have in each scenario 3.61 3.39 4.45 0.001
Difficult to imagine my income falling by
as much as specified in the questions 3.30 3.29 3.35 0.879
1. The feedback questions were coded 1-5, where 1 is strongly agree, and 5 is strongly disagree. 2. Respondents
who traded in all three of the VG questions. 3. Relevant sample size=98. One person did not answer this question.
3.26 respondents had answered 'NA'. These were entered as 5 -Strongly disagree. 4. Sample size=59
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Table A6.9a- Background Characteristics by Over-traders in the Income Loss
Questions
Over Rest of the Chi2 Test
Traders
1
sample (p-values)
Number of Respondents 31 68
Gender Male 48.39% 38.24% 0.342
Female 51.61% 61.76%
Age Average 39.94 40.18
SD 15.47 11.83
18-35 51.61% 33.82% 0.086
36-50 22.58% 45.59%
51-69 25.81% 20.59%
Educated beyond min Yes 80.65% 86.76% 0.431
school leaving age No 19.35% 13.24%
Educated to Degree Yes 58.06% 60.29% 0.834
Level No 41.94% 39.71%
Employment Employed 58.06% 52.94% 0.1992
Self-Employed 19.35% 26.47%
Retired 6.45% 2.94%
Housework 9.68% 1.47%
Student 6.45% 4.41%
Seeking Work 0.00% 7.35%
Other 0.00% 4.41%
Net Own Monthly <£430 16.13% 11.76% 0.070
Income £430-£1300 35.48% 32.35%
£1300-£2200 41.94% 26.47%
>£2200 6.45% 29.41%
Children Yes 16.13% 41.18% 0.014
No 83.87% 58.82%
Religion Roman Catholic 12.90% 10.29% 0.459
Protestant 48.39% 41.18%
Atheist! Agnostic 29.03% 44.12%
Other 9.68% 4.41%
Marital Status Married 29.03% 36.76% 0.295
Single 38.71% 27.94%
Co-habiting 29.03% 23.53%
Divorced 0.00% ·10.29%
Widowed 3.23% 1.47%
Home Ownership! Own/mortgage 36.67% 61.19% 0.025
Rent 63.33% 38.81%
Mean Self-Reported
Health on the EQ-VAS4 0.790 0.825 0.3735
1. People who over-trade in any of the Ilquestions. 2. Employment treated as dichotomous, employed or
unemployed vs the rest. 3. Relevant sample size=97. One respondent lived with their parents and one
respondent lived in co-op housing (both of these fell into the trading and non-trading category). 4. Relevant
sample size=98. One respondent was unable to position Dead on the scale 5. This was a t-test.
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Table A6.9b- Background Characteristics by Over-traders in the Income Gain
Questions
Over Rest of the Chi2 Test
Traders
1
sample (p-values)
Number of Respondents 17 82
Gender Male 58.82% 37.80% 0.109
Female 41.18% 62.20%
Age Average 39.06 40.32
SD 13.87 12.89
18-35 47.06% 37.80% 0.375
36-50 23.53% 41.46%
51-69 29.41% 20.73%
Educated beyond min Yes 76.47% 86.59% 0.290
school leaving age No 23.53% 13.41%
Educated to Degree Yes 41.18% 63.41% 0.089
Level No 58.82% 36.59%
Employment Employed 64.71% 52.44% 0.2952
Self-Employed 23.53% 24.39%
Retired 0.00% 4.88%
Housework 5.88% 3.66%
Student 0.00% 6.10%
Seeking Work 5.88% 4.88%
Other 0.00% 3.66%
Net Own Monthly <£430 11.76% 13.41% 0.283
Income £430-£1300 52.94% 29.27%
£1300-£2200 23.53% 32.93%
>£2200 11.76% 24.39%
Children Yes 11.76% 37.80% 0.038
No . 88.24% 62.20%
Religion Roman Catholic 17.65% 9.76% 0.470
Protestant 52.94% 41.46%
Atheist/Agnostic 23.53% 42.00%
Other 5.88% 6.10%
Marital Status Married 23.53% 36.59% 0.332
Single 35.29% 30.49%
Co-habiting 35.29% 23.17%
Divorced 0.00% 8.54%
Widowed 5.88% 1.22%
Home Ownershlp" Own/mortgage 25.00% 59.26% 0.012
Rent 75.00% 40.74%
Mean Self-Reported
Health on the EQ-VAS4 0.721 0.834 0.0185
1. People who over-trade in any of the IG questions. 2. Employment treated as dichotomous, employed or
unemployed vs the rest. 3. Relevant sample size=97. One respondent lived with their parents and one
respondent lived in co-op housing (both of these fell into the trading and non-trading category). 4.
Relevant sample size=98. One respondent was unable to position Dead on the scale S. This was a t-test.
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Table A6.9c- Background Characteristics by Under-Traders in the Years Loss
Questions
Under Rest of the Chi2 Test
Traders' sample (p-values)
Number of Respondents 14 85
Gender Male 64% 38% 0.061
Female 36% .62%
Age Average 39.29 40.24
SD 13.88 12.93
18-35 50% 38% 0.619
36-50 36% 39%
51-69 14% 23%
Educated beyond min Yes 79% 86% 0.480
school leaving age No 21% 14%
Educated to Degree Level Yes 43% 62% 0.168
No 57% 38%
Employment Employed 72% 52% 0.4942
Self-Employed 14% 26%
Retired 0% 5%
Housework 14% 2%
Student 0% 6%
Seeking Work 0% 6%
Other 0% 3%
Net Own Monthly Income <£430 7% 14% 0.097
£430-£1300 43% 32%
£1300-£2200 50% 28%
>£2200 0% 26%
Children Yes 14% 36% 0.103
No 86% 64%
Religion Roman Catholic 14% 11% 0.528
Protestant 57% 41%
Atheist/Agnostic 22% 42%
Other 7% 6%
Marital Status Married 29% 36% 0.544
Single 50% 28%
Co-habiting 14% 27%
Divorced 7% 7%
Widowed 0% 2%
Home Ownership" Own/mortgage 14% 59% 0.002
Rent 86% 41%
Mean Self-Reported
Health on the EQ-VAS4 0.768 0.822 0.3265
1. People who under-trade in any of the YLquestions. 2. Employment treated as dichotomous, employed or
unemployed vs the rest. 3. Relevant sample size=97. One respondent lived with their parents and one respondent
lived in co-op housing (both of these fell into the trading and non-trading category). 4. Relevant sample size=98.
One respondent was unable to posltlon Dead on the scale S. This was a t-test.
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Table A6.9d- Background Characteristics by Under-traders in the Years Gain
Questions
Under Rest of the Chi2 Test
Traders' sample (p-values)
Number of Respondents 32 67
Gender Male 47% 61% 0.446
Female 53% 39%
Age Average 37.69 41.25
SD 13.67 12.61
18-35 53% 33% 0.148
36-50 28% 43%
51-69 19% 24%
Educated beyond min Yes 84% 85% 0.928
school leaving age No 16% 15%
Educated to Degree Yes 62% 58% 0.684
Level No 38% 42%
Employment Employed 53% 55% 0.9112
Self-Employed 25% 24%
Retired 0% 6%
Housework 10% 2%
Student 6% 4%
Seeking Work 3% 6%
Other 3% 3%
Net Own Monthly <£430 9% 15% 0.163
Income £430-£1300 47% 27%
£1300-£2200 31% 31%
>£2200 13% 27%
Children Yes 13% 43% 0.002
No 87% 57%
Religion Roman Catholic 12% 11% 0.249
Protestant 44% 43%
Atheist! Agnostic 32% 43%
Other 12% 3%
Marital Status Married 28% 37% 0.165
Single 44% 25%
Co-habiting 25% 25%
Divorced 0% 11%
Widowed 3% 2%
Home Ownership" Own/mortgage 22% 67% 0.000
Rent 78% 33%
Mean Self-Reported
Health on the EQ-VAS4 0.760 0.840 0.0565
1. People who over-trade in any of the YGquestions. 2. Employment treated as dichotomous, employed or
unemployed vs the rest. 3. Relevant sample size=97. One respondent lived with their parents and one
respondent lived in co-op housing (both of these fell into the trading and non-trading category). 4. Relevant
sample size=98. One respondent was unable to position Dead on the scale 5. This was a t-test.
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Table A6.10a - The effect of life satlstactlon' on the likelihood of
overtrading in the Income Lossquestions
Full Over Rest of the t-test
Sample traders' sample (p-values)
Number of Respondents 99 31 68
Mean Satisfaction with Health 5.74 5.65 5.78 0.606
Mean Satisfaction with Job3 4.67 4.69 4.66 0.924
Mean Satisfaction with Social Life 5.17 5.35 5.07 0.357
Mean Satisfaction with Leisure Time 4.89 5.00 4.84 0.599
Mean Satisfaction with Life Overall 5.39 5.29 5.43 0.587
Mean Satisfaction with Income 4.41 4.32 4.46 0.700
1 Life Satisfaction is on a scale from 1-7, where 1 represents 'not satisfied at all' and 7 represents 'completely
satisfied'. 2. People who over-trade in any of the El questions. 3. Relevant sample size=85.
Table A6.10b - The effect of life satlsfaetlon' on the likelihood of
overtrading in the Income Gain questions
Full Over Rest of the t-test
Sample Traders' sample (p-values)
Number of Respondents 99 17 82
Mean Satisfaction with Health 5.74 5.35 5.82 0.098
Mean Satisfaction with Job3 4.67 4.60 4.69 0.850
Mean Satisfaction with Social Life 5.17 5.18 5.16 0.957
Mean Satisfaction with Leisure Time 4.89 4.94 4.88 0.822
Mean Satisfaction with Life Overall 5.39 5.29 5.41 0.691
Mean Satisfaction with Income 4.41 4.00 4.50 0.199
1 Life Satisfaction is on a scale from 1-7, where 1 represents 'not satisfied at all' and 7 represents 'completely
satisfied'. 2. People who over-trade in any of the CG questions 3. Relevant sample size=85.
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Table A6.l0c - The effect of life satlsfactlon' on the likelihood of
overtrading in the Years Lossquestions
Full Under Rest of the Hest
Sample Traders' sample (p-values)
Number of Respondents 99 14 85
Mean Satisfaction with Health 5.74 5.14 5.84 0.107
Mean Satisfaction with Job3 4.67 4.75 4.66 0.832
Mean Satisfaction with Social Life 5.17 4.86 5.21 0.522
Mean Satisfaction with Leisure Time 4.89 4.29 4.99 0.108
Mean Satisfaction with Life Overall 5.39 4.64 5.51 0.061
Mean Satisfaction with Income 4.41 3.57 4.55 0.008
1 Life Satisfaction is on a scale from 1-7, where 1 represents 'not satisfied at all' and 7 represents 'completely
satisfied'. 2. People who under-trade in any of the YL questions 3. Relevant sample size=85.
Table A6.l0d - The effect of life satisfaction1 on the likelihood of
overtrading in the Years Gain questions
Full Under Rest of the Hest
Sample Traders' sample (p-values)
Number of Respondents 99 32 67
Mean Satisfaction with Health 5.74 5.53 5.84 0.229
Mean Satisfaction with Job3 4.67 4.54 4.73 0.589
Mean Satisfaction with Social Life 5.17 5.03 5.22 0.528
Mean Satisfaction with Leisure Time 4.89 4.81 4.93 0.706
Mean Satisfaction with Life Overall 5.39 5.13 5.51 0.141
Mean Satisfaction with Income "4.41 3.75 4.73 0.005
1 Life Satisfaction is on a scale from 1-7, where 1 represents 'not satisfied at all' and 7 represents 'completely
satisfied'. 2. People who over-trade in any of the YG questions 3. Relevant sample size=85.
342
Appendix
Table A6.11a - The effect of income expectations on the likelihood of overtrading
in the Income LossQuestions
Full Over Rest of t-test/chf
Sample Traders sample (p-values)
Number of Respondents 99 3.1 68
Mean level below which income would be
considered very bad (£ per month) 1457 1567 1407 0.7441
Mean Lower Bound of Income Sufficiency 2250 2105 2316 0.7241
Mean Upper Bound of Income Sufficiency 3266 2441 3642 0.0321
Mean level above which income would be
considered excellent 5303 3038 6336 0.0391
Actual Income exceeds level below which Yes 79.80% 77.42% 80.88%
income would be very bad No 20.20% 22.58% 19.12% 0.6912
Actual Income exceeds lower bound of Yes 65.66% 61.29% 67.65%
income sufficiency No 34.34% 38.71% 32.35% 0.5372
Actual Income exceeds Upper Bound of Yes 41.41% 38.71% 42.65%
Income Sufficiency No 58.59% 61.29% 57.35% 0.7122
Actual Income exceeds level above which Yes 19.19% 19.35% 19.12%
Income would be considered excellent No 80.81% 80.65% 80.88% 0.9782
1. t-test. 2. Chi2
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Table A6.11b - The effect of income expectations on the likelihood of overtrading in
the Income Gain Questions
Full Over Rest of t-test/chf
Sample Traders sample (p-values)
Number of Respondents 99 17 82
Mean level below which income would be
considered very bad (£ per month) 1457 2033 1338 0.4201
Mean Lower Bound of Income Sufficiency 2250 1638 2898 0.0491
Mean Upper Bound of Income Sufficiency 3266 2470 3663 0.1141
Mean level above which income would be
considered excellent 5303 2842 5814 0.0311
Actual Income exceeds level below which Yes 79.80% 88.24% 78.05%
income would be very bad No 20.20% 11.76% 21.95% 0.3412
Actual Income exceeds lower bound of Yes 65.66% 52.94% 68.29%
income sufficiency No 34.34% 47.06% 31.71% 0.2252
Actual Income exceeds Upper Bound of Yes 41.41% 29.41% 43.90%
Income Sufficiency No 58.59% 70.59% 56.10% 0.2702
Actual Income exceeds level above which Yes 19.19% 17.65% 19.51%
Income would be considered excellent No 80.81% 82.35% 80.49% 0.8592
1. t-test. 2. Chi2
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Table A6.11c - The effect of income expectations on the likelihood of under-trading in
the Years LossQuestions
Full Under Rest of the t-test/chf
Sample Traders Sample (p-values)
Number of Respondents 99 14 85
Mean level below which income would be
considered very bad (£ per month) 1457 1997 1369 0.5471
Mean Lower Bound of Income Sufficiency 2250 1358 2397 0.0021
Mean Upper Bound of Income Sufficiency 3266 1952 3482 0.0011
Mean level above which income would be
considered excellent 5303 2240 5808 0.0061
Actual Income exceeds level below which Yes 80% 79% 80%
income would be very bad No 20% 21% 20% 0.9022
Actual Income exceeds lower bound of Yes 66% 64% 66%
income sufficiency No 34% 36% 34% 0.9072
Actual Income exceeds Upper Bound of Yes 41% 36% 42%
Income Sufficiency No 59% 64% 58% 0.6402
Actual Income exceeds level above which Yes 19% 21% 19%
Income would be considered excellent No 81% 79% 81% 0.8192
1. Hest. 2. Chi2
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Table A6.11d - The effect of income expectations on the likelihood of over-trading in
the Years Gain Questions
Full Under Rest of the t-test/chf
Sample Traders Sample (p-values)
Number of Respondents 99 32 67
Mean level below which income would be
considered very bad (£ per month) 1457 1938 1228 0.1831
Mean Lower Bound of Income Sufficiency 2250 2738 2018 0.3741
Mean Upper Bound of Income Sufficiency 3266 3447 3179 0.7771
Mean level above which income would be
considered excellent 5303 4537 5669 0.5531
Actual Income exceeds level below which Yes 80% 72% 84%
income would be very bad No 20% 28% 16% 0.1752
Actual Income exceeds lower bound of Yes 66% 53% 72%
income sufficiency No 34% 47% 28% 0.0702
Actual Income exceeds Upper Bound of Yes 41% 22% 51%
Income Sufficiency No 59% 78% 49% 0.0062
Actual Income exceeds level above which Yes 19% 9% 24%
Income would be considered excellent No 81% 91% 76% 0.0872
1. t-test. 2. Chi2
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Table A6.12a - Response to the feedback quesltons' by over-traders in the
Income Lossquestions
Full Over Rest of t-test
Sample Traders Sample (p-values)
Number of Respondents 99 31 68
The Visual Aid was helpfuf 1.49 1.68 1.40 0.109
I could rely on my partners tncome" 3.21 3.16 3.24 0.839
If I didn't have children I would have
answered dlfferentlv" 2.85 3.12 2.74 0.453
Had in mind a minimum amount I could
survive on 2.37 2.06 2.51 0.121
I consider it unethical to give up years of
life for an increase in income 2.61 2.65 2.60 0.887
Want to be able to spend time with family
and friends 1.61 2.03 1.41 0.003
I attempted to calculate the total lifetime
income I would have in each scenario 3.61 3.19 3.79 0.067
Difficult to imagine my income falling by
as much as specified in the questions 3.30 3.06 3.41 0.201
1. The feedback questions were coded 1-5, where 1 is strongly agree, and 5 is strongly disagree. 2. Relevant
sample size=98. One person did not answer this question. 3.26 respondents had answered 'NA'. These were
entered as 5 -Strongly disagree. 4. Sample size=59
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Table A6.12b - Response to the feedback quesltons' by over-traders in the
Income Gain questions
Full Over Rest of t-test
Sample Traders Sample (p-values)
Number of Respondents 99 17 82
The Visual Aid was helpfuf 1.49 1.88 1.41 0.033
I could rely on my partners income" 3.21 3.18 3.22 0.924
If I didn't have children I would have
answered dlfferentlv" 2.85 3.50 2.75 0.285
Had in mind a minimum amount I could
survive on 2.37 2.24 2.40 0.650
I consider it unethical to give up years of
life for an increase in income 2.61 2.82 2.57 0.513
Want to be able to spend time with family
and friends 1.61 2.06 1.51 0.022
I attempted to calculate the total lifetime
income I would have in each scenario 3.61 2.94 3.74 0.063
Difficult to imagine my income falling by
as much as specified in the questions 3.30 2.88 3.39 0.149
1. The feedback questions were coded 1-5, where 1 is strongly agree, and 5 is strongly disagree. 2. Relevant
sample size=98. One person did not answer this question. 3. 26 respondents had answered 'NA'. These were
entered as 5 -Strongly disagree. 4. Sample size=59
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Table A6.12c - Response to the feedback quesltons' by over-traders in the
Years Lossquestions
Full Under Rest of the Hest
Sample Traders Sample (p-values)
Number of Respondents 99 14 85
The Visual Aid was helpfuf 1.49 1.86 1.43 0.072
I could rely on my partners income" 3.21 3.71 3.13 0.222
If I didn't have children I would have
answered dlfferentlv" 2.85 2.88 2.84 0.958
Had in mind a minimum amount I could
survive on 2.37 2.21 2.40 0.667
I consider it unethical to give up years of
life for an increase in income 2.61 2.57 2.62 0.904
Want to be able to spend time with family
and friends 1.61 2.07 1.53 0.091
I attempted to calculate the total lifetime
income I would have in each scenario 3.61 3.29 3.66 0.423
Difficult to imagine my income falling by
as much as specified in the questions 3.30 3.21 3.32 0.760
1. The feedback questions were coded 1-5, where 1 is strongly agree, and 5 is strongly disagree. 2. Relevant
sample size=98. One person did not answer this question. 3. 26 respondents had answered 'NA'. These were
entered as 5 -Strongly disagree. 4. Sample size=59
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Table A6.12d - Response to the feedback quesltons' by over-traders in the
Years Gain questions
Full Under Rest of the t-test
Sample Traders Sample (p-values)
Number of Respondents 99 32 67
The Visual Aid was helpful2 1.49 1.63 1.42 0.250
I could rely on my partners Income" 3.21 3.59 3.03 0.110
If I didn't have children I would have
answered dlfferentlv" 2.85 2.81 2.86 0.917
Had in mind a minimum amount I could
survive on 2.37 1.94 2.58 0.014
I consider it unethical to give up years of
life for an increase in income 2.61 2.88 2.49 0.187
Want to be able to spend time with family
and friends 1.61 1.91 1.46 0.033
I attempted to calculate the total lifetime
income I would have in each scenario 3.61 3.34 3.73 0.235
Difficult to imagine my income falling by
as much as specified in the questions 3.30 3.16 3.37 0.418
1. The feedback questions were coded 1-5, where 1 is strongly agree, and 5 is strongly disagree. 2. Relevant
sample size=98. One person did not answer this question. 3.26 respondents had answered 'NA'. These were
entered as 5 -Strongly disagree. 4. Sample size=59
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Table A6.13 -Number of years traded in the Income Lossand Income Gain questions
excluding LG responders
Income Loss Income Gain
20% 50% 80% 20% 50% 80%
N 70 87 89 55 74 80
Mean 1.55 2.76 4.84 1.24 1.52 1.88
SO 1.54 2.39 2.97 1.57 1.26 1.50
10th Percentile 0.16 0.50 1.00 0.17 0.25 0.22
Median 1.25 2.25 5.00 0.75 1.25 1.50
90th Percentile 3.00 6.75 9.75 2.50 3.00 3.63
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Appendix
Table A6.16a - Mean number of years traded across the three Income Loss
levels, by response to the life satisfaction questions"
Full t-test
Sample Yes No (p-values)
2.62 2.62 2.63
Satisfied with Health' (99) (68) (31) 0.984
2.61 2.58 2.64
Satisfied with Job" (85) (48) (37) 0.895
2.62 2.70 2.56
Satisfied with Social Life 2 (99) (45) (54) 0.734
2.62 2.12 2.93
Satisfied with Leisure Time2 (99) (37) (62) 0.038
2.62 2.43 2.86
Satisfied with Life overaff (99) (54) (45) 0.308
2.62 2.05 3.24
Satisfied with tncorne" (99) (51) (48) 0.004
1. The life satisfaction questions were coded 1-7, where 7 is very satisfied, and 1 is very unsatisfied. 2. Yes=6-
7. No=1-S. 3. Yes=S-7. No=1-4.
Table A6.16b - Mean number of years traded across the three Income Gain
levels, by response to the life satisfaction questlons'
Full t-test
Sample Yes No (p-values)
1.11 1.00 1.37
Satisfied with Health" (99) (68) (31) 0.169
1.14 1.18 1.08
Satisfied with Job3 (85) (48) (37) 0.718
1.11 1.14 1.09
Satisfied with Social Life2 (99) (45) (54) 0.865
1.11 0.82 1.29
Satisfied with Leisure Time2 (99) (37) (62) 0.035
1.11 1.04 1.20 ..
Satisfied with Life overalf (99) (54) (45) 0.504
1.11 0.89 1.36
Satisfied with lncorne" (99) (51) (48) 0.053
1. The life satisfaction questions were coded 1-7, where 7 is very satisfied, and 1 is very unsatisfied. 2. Yes=6-
7. No=1-S. 3. Yes=S-7. No=1-4.
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Table AS.1Sc - Mean amount of income given up to achieve a gain in years
across the three Years Gain levels, by response to the life satisfaction
questlons'
Full t-test
Sample Yes No (p-values)
58.60 58.46 58.91
Satisfied with Health" (99) (68) (31) 0.945
59.51 59.32 59.76
Satisfied with Job" (85) (48) (37) 0.941
58.60 57.07 59.88
Satisfied with Social Life2 (99) (45) (54) 0.615
58.60 62.59 56.22
Satisfied with Leisure Time2 (99) (37) (62) 0.245
58.60 61.56 55.06
Satisfied with Life Overall2 (99) (54) (45) 0.251
58.60 65.49 51.28
Satisfied with lncome" (99) (51) (48) 0.010
1. The life satisfaction questions were coded 1-7, where 7 is very satisfied, and 1 is very unsatisfied. 2. Yes=6-
7. No=l-S. 3. Yes=S-7. No=1-4.
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Table A6.17a - Mean number of years traded across the three Income Loss
levels, by response to the feedback questlens'
Full t-test
Sample Yes No (p-values)
2.62 2.20 3.43
The Visual Aid was helpfuf (99) (65) (34) 0.008
2.62 2.49 2.70
I could rely on my partners lncome" (99) (37) (62) 0.607
If I didn't have children I would have 2.51 2.59 2.45
answered dlfferentlv' (59) (27) (32) 0.785
Had in mind a minimum amount I could 2.62 2.76 2.54
survive on2 (99) (37) (62) 0.606
I consider it unethical to give up years of 2.62 2.28 2.97
life for an increase in Income" (99) (49) (50) 0.095
Want to be able to spend time with family 2.62 1.94 3.68
and friends' (99) (60) (39) 0.000
I attempted to calculate the total lifetime 2.62 3.09 2.44
income I would have in each scenario" (99) (28) (71) 0.135
Difficult to imagine my income falling by 2.62 2.71 2.59
as much as specified in the questions" (99) (28) (71) 0.783
1. The feedback questions were coded 1-5, where 1 is strongly agree, and 5 is strongly disagree. 2. Yes=1.
No=2-5. 3. Yes=1-2. No=3-5. 4.26 respondents had answered 'NA'. These were entered as 5 -Strongly
disagree.
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Table A6.17b - Mean number of years traded across the three Income Gain
levels, by response to the feedback questionsl
Full Hest
Sample Yes No (p-values)
1.11 0.98 1.36
The Visual Aid was helpfuf (99) (65) (34) 0.144
1.11 1.28 1.01
I could rely on my partners tncome" (99) (37) (62) 0.308
If I didn't have children Iwould have 1.01 0.71 1.27
answered dlfferentlv' (59) (27) (37) 0.070
Had in mind a minimum amount I could 1.11 1.05 1.15
survive on2 (99) (37) (62) 0.703
I consider it unethical to give up years of 1.11 0.95 1.28
life for an increase in income" (99) (49) (SO) 0.167
Want to be able to spend time with family 1.11 1.80 0.67
and friends' (99) (39) (60) 0.000
I attempted to calculate the total lifetime 1.11 1.48 0.97
income Iwould have in each scenario" (99) (28) (71) 0.061
Difficult to imagine my income falling by 1.11 1.27 1.05
as much as specified in the questions3 (99) (28) (71) 0.470
1. The feedback questions were coded 1-5, where 1 is strongly agree, and 5 is strongly disagree. 2. Yes=1.
No=2-s. 3. Yes=1-2. No=3-s. 4.11 respondents had answered 'NA'. These were entered as 5 -Strongly
disagree.
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Table A6.17c - Mean amount of income given up to achieve a gain in years
across the three Years Gain levels, by response to the feedback questions"
Full Hest
Sample Yes No (p-values)
58.60 62.60 50.97
The Visual Aid was helpful' (99) (65) (34) 0.041
58.60 61.57 56.83
I could rely on my partners tncome" (99) (37) (62) 0.401
If I didn't have children I would have 62.70 59.41 65.48
answered dlfferentlv' (59) (27) (32) 0.390
Had in mind a minimum amount I could 58.60 56.43 59.90
survive on2 (99) (37) (62) 0.543
I consider it unethical to give up years of 58.60 64.53 52.79
life for an increase in income3 (99) (49) (50) 0.034
Want to be able to spend time with family 58.60 66.62 46.26
and friends' (99) (60) (39) 0.000
I attempted to calculate the total lifetime 58.60 50.66 61.73
income I would have in each scenario" (99) (28) (71) 0.057
Difficult to imagine my income falling by 58.60 60.84 57.72
as much as specified in the questions' (99) (28) (71) 0.587
1. The feedback questions were coded 1-5, where 1 is strongly agree, and 5 is strongly disagree. 2. Yes=l.
No=2-5. 3. Yes=1-2. No=3-5. 4.26 respondents had answered 'NA'. These were entered as 5 -Strongly
disagree.
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Table A6.18a - The effect of background characteristics, life satisfaction and feedback on the
number of years traded in the Income loss questions
20% Income 50% income 80% income Pooled
loss loss loss (Long Dataset)
Gender (Male=l, Female=O) 0.751 0.013 -0.294 -0.086
Age -0.237* -0.244* -0.281 ** -0.207*
Age2 0.003* 0.003 0.003* 0.002
Educated beyond min school leaving age 0.445 1.380 0.545 0.751
Have a degree -0.689 -0.360 0.373 -0.268
Married=l, Other=O 0.101 0.415 -0.538 0.205
Atheist/ Agnostic=O, Religious=l -1.012 -1.033* -0.750 -1.057**
Employed=l, Not employed=O 2.325** 0.547 0.010 0.622
Own Home/Mortage=l, Other=O -0.375 0.131 -0.532 0.015
Income -0.352 -0.099 0.111 -0.003
I can rely on my partner's income 0.517 0.727 1.361* 0.556
Have children under18 in the house -0.120 -0.919 -0.170 -0.692
Thought about family and friends -1.102** -1.533*** -1.606** -1.290***
VAS Own Health 0.048 0.004 0.035 0.053
VAS Own Health Squared -0.000 0.000 -0.000 -0.000
Had in mind a minimum amount I could
survive on -0.781 -0.413 0.721 0.051
Unethical to trade years for income -0.041 -0.378 -0.373 -0.366
Aid was helpful -0.766 -0.980* -1.414** -0.884**
Attempted to calculate lifetime income 1.056* 0.831* 0.655 0.873**
Difficult to imagine my income falling by as
much as specified in the quesitons 0.172 0.552 0.200 0.332
I am satisfied with my health -0.179 -0.112 0.911 0.198
I am satisfied with life overall -0.514 0.110 0.050 -0.221
I am satisfied with my income -1.179** -1.542*** -0.462 -1.004**
Variant BADC -0.482 -0.287 0.423 -0.276
Variant CDAB 0.012 -0.062 1.038 0.059
Variant DCBA -0.022 -0.422 -0.522 -0.553
50% income loss vs 20% income loss 1.504***
80% income loss vs 20% income loss 3.020***
Number of Observations 98 98 98 294
Pseudo R2 0.194 0.203 0.213 0.238
Link Test 0.069 0.474 0.304 0.014
Akaike Information Criterion 2.809 2.676 2.664 2.286
* Significant at 10% level ** Significant at 5% level *** Significant at 1% level
Dependent Variable categories: 20% Income loss: 0 yrs traded=O; 0-0.5 yrs traded=1; 0.5-2 yrs traded=2; .2 yrs traded=3.
50% Income loss: Oyrs traded=O; 0-2 yrs traded=1; 2-3 yrs traded=2; >3 yrs traded=3.
80% Income loss: 0 yrs traded=O; 0-3 yrs traded=1; 3-6yrs traded=2; >6 yrs traded=3
Pooled: 0 yrs traded=O; 0-1 yrs traded=1; 1-3 yrs traded=2; >3 yrs traded=3.
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Table 6.18b - The effect of background characteristics, life satisfaction and feedback on the number
of years traded in the Income Gain questions
20% Income 50% income 80% income Pooled
gain gain gain (Long Dataset)
Gender (Male=l, Female=O) 0.368 -0.517 -0.376 0.174
Age -0.196 -0.379* -0.446*** -0.279*
Age2 0.002 0.004* 0.005** 0.003*
Educated beyond min school leaving age -0.005 1.175 0.526 0.370
Have a degree -0.145 -0.644 -0.946* -0.630
Married=l, Other=O -0.150 -0.176 -0.404 -0.343
Atheist/ Agnostic=O, Religious=l -0.621 -0.756 -0.915 -0.598
Employed=l, Not employed=O 2.515** 0.886 1.700** 1.544**
Own Home/Mortage=l, Other=O 0.084 0.639 0.268 0.224
Income 0.207 0.430 0.275 0.275
I can rely on my partner's income 0.672 1.115* 1.546*** 1.069**
Have children under18 in the house -0.468 -0.742 -0.873 -0.444
Thought about family and friends -1.398** -1.726*** -1.663*** -1.594***
VAS Own Health -1.119 -0.066 -0.073 -0.065
VAS Own Health Squared 0.001 0.001 0.001 0.001
Had in mind a minimum amount I could
survive on -0.270 -0.561 -0.962** -0.686*
Unethical to trade years for income 0.333 -0.544 -0.077 -0.077
Aid was helpful -0.416 -0.429 -0.275 -0.338
Attempted to calculate lifetime income 1.598** 1.353*** 1.488*** 1.247***
Difficult to imagine my income falling by as
much as specified in the questions -0.207 -0.306 -0.143 -0.164
I am satisfied with my health -0.458 -1.102* -1.126** -0.892*
I am satisfied with life overall 0.320 -0.039 -0.741 0.026
I am satisfied with my income -0.891 -1.167* -0.772 -0.970*
Variant BADC -1.017 -0.624 -0.364 -0.792
Variant CDAB -0.041 0.133 0.206 . -0.209
Variant DCBA 0.478 0.242 -0.224 -0.115
50% income gain vs 20% income gain 1.113***
80% income loss vs 20% income gain 1.727***
Number of Observations 98 98 98 294
Pseudo R2 0.219 0.187 0.229 " 0.033
Link Test 0.902 0.424 0.439 0.197
Akaike Information Criterion 2.184 2.833 2.716 2.417
Values Presented are coefficients
* Significant at 10% level ** Significant at 5% level *** Significant at 1% level
Dependent variable categories: 20% Income Gain: 0 yrs traded=O; 0-1 yrs traded=l; >lyr traded =2
50% Income Gain: 0 yrs traded=O; 0-0.5 yrs traded=l; 0.5-1.5 yrs traded=2; >1.5 yrs=3
80% Income Gain: 0 yrs traded=O; 0-1 yrs traded=l; 1-2 yrs traded =2; >2yrs=3
Pooled: 0 yrs traded=O; 0-0.5 yrs traded=l; 0.5-2 yrs traded=2; >2 yrs traded=3
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Table AS.1Sc - The effect of background characteristics, life satisfaction and feedback on the amount
of income given up in the Years Gain questions
2 Equivalent 5 Equivalent 8 Equivalent Pooled
Years Gain Years Gain Years Gain (Long Dataset)
Gender (Male=l, Fernale=O) 0.669 0.056 -0.325 0.060
Age 0.246 0.305* 0.244 0.242
Age2 -0.002 -0.003 -0.003 -0.003
Educated beyond min school leaving age -0.755 -0.993 -0.829 -1.071
Have a degree -0.879 -0.490 -0.099 -0.397
Married=l, Other=O -0.095 0.249 -0.233 -0.113
Atheist/ Agnostic=O, Religious=l 0.684 1.211** 1.009* 0.906*
Employed/Self-Employed=l, Other=O 0.007 -0.031 0.463 0.211
Own Home/Mortage=l, Other=O 0.502 0.339 0.146 0.326
Income -0.112 -0.182 -0.188 -0.145
I can rely on my partner's income 0.080 0.037 -0.634 -0.428
Have children under18 in the house 0.712 0.855 1.456* 0.989*
Thought about family and friends 1.725*** 1.393** 0.903* 1.220***
VAS Own Health 0.025 0.001 0.020 0.042
VAS Own Health Squared -0.000 -0.000 -0.000 -0.000
Had in mind a minimum amount I could survive
on -0.094 0.037 -0.090 0.033
Unethical to trade years for income 0.375 0.866* 1.257** 0.659
Aid was helpful 0.619 0.720 0.216 0.580
Attempted to calculate lifetime income -1.582*** -1.311** -1.267** -1.199***
Difficult to imagine my income falling by as much
as specified in the questions 1.072* 0.559 0.561 0.682
I am satisfied with my health -0.438 0.064 -0.150 -0.114
I am satisfied with life overall 0.364 0.007 0.288 0.297
I am satisfied with my income 0.180 1.247** 1.422*** 0.685
Variant BADC 0.494 1.166 0.535 0.661
Variant CDAB -0.237 0.021 0.404 0.047
Variant DCBA 0.448 0.796 1.160** 0.777
5 year gain vs 2 year gain 0.816***
_8 year gain vs 2 year gain 1.014***
Number of Observations 98 98 98 294
Pseudo R2 0.191 0.220 0.209 0.177
Link Test - 0.716 0.405 0.652 0.158
Akaike Information Criterion 2.745 2.698 2.653 2.422
* Significant at 10% level ** Significant at 5% level *** Significant at 1% level Dependent
variable categories: 2 Years Gain: 0% of income traded=O; 0-25% =1; 25%-50%=2; 50%-95%=3; >95%=4 5 Years Gain: 0%
of income traded=O, 0-35%=1; 35%-70%=2; 70%-99.25%=3; >99.25%=4 8 years Gain:O% of
income traded=O, 0-35%=1; 35%-80%=2; 80%-99.25%=3; >99.25%=4 Pooled: 0% of income
traded=O, 0-30%=1; 30%-70%=2; 70%-99.25%=3; >99.25%=4
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